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Artificial Fever Produced by the Short Wave Radio 
and Its Therapeutic Application 


F. Tenney, M.D.. 


OR the past fifteen years we hay 


been interested in producing arti- 


ficial fever as a therapeutic agent 
in the treatment of diseases of the pe- 


ripheral circulation and arthritis by in 


jecting a foreign protein intravenously, 


following the work of Petersen, Miller, 


and Lusk. This injection produces 

chill within thirty minutes to an hour, 
followed by a rise in temperature of 
from two to five degrees ; this in turn is 
followed by a sweat. The blood chang 


es are an increase in the number of 
white blow vd corpuscles, as W ell as 1n 

polymorphonuclears, and a slight v: 

ation in the chemical constitution of the 
blood and in blood pressures. In the 
treatment with the foreign protein the 
majority of cases complain that the 
chill is the most uncomfortable part of 
the reaction. It is also with some anxie 
ty that a foreign protein is injected int 
the circulation. 

In former times fever was induce 
by the application of external he: 
the body, such as the tub-bath, 
the 


haths in so called healing waters, 


electric cabinet, thert 


| acks, 


mud packs taken from mineral spri 


San Francisco meeting of 


Physicians, April 


Presented at the 
the American College of 
6, 1932. 

From the Medical Service of the Fiftl 
Avenue Hospital, New York City 


men working 


ymmon practice in England today 


‘ap the patient in hot, moist, blan 


putting on more blankets to lessen 


radiation and thus produce an 1n- 
ase in body temperature 
Doctors have observed that patients 


suffering from a chronic ailment are 


sometimes benefited by an intercurrent 
associated with a chill, fever, 

the treatment of 

past ten years, has been 
inoculating the patient 
turn 


h malarial parasites, which in 


chill, fever, and but 


with the detrimental effect of destruc- 
blood 
+1 


al ; . 
weakening ot tne 


produces 


Sweat, 


. 1 ] 
I tne read 


corpus les, the 


sibse quent 


patient, 


and later having to cure the malaria 


us treatment has, however, been most 
benefic ial to these case S. 


\ newer form of producing hyper- 


pyrexia is with the application of large 


diathermy plates to the trunk of the 
thus producing 


artificial tever 


is not a verv comfortable 


i? 


R. Whitney, Director of the 


Research Laboratory of the General 


electric Company, had noticed tha 


in the field with 
transmitter had a rise in tempera 
he work on 


and 


He was interested in t 


by W agner-]auregg 
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thought possibly a machine could be 
developed which would produce arti- 
ficial temperature, which could be con- 
trolled at will and might be of benefit 
in these cases. The outcome of his ob- 
servation has been the radiotherm. 

The essential difference between dia- 
thermy and the short wave radio is that 
the waves of diathermy demand that 
the electrodes be placed in good con- 
tact with the skin, while the ultra-short 
waves act by having the plates near the 
body with an intervening air layer be- 
tween. The diathermy waves have the 
least effect on the bones and joints and 
most on the muscles, whereas the ultra- 
short waves act on all of these as well 
as on the deep-seated organs and can be 
directed to a considerable degree. 

The description of the short wave 
radio as given by Carpenter and Page’ 
may be repeated here. 

“Since 1928 special types of apparatus have 
been designed by the Research Laboratories 
of the General Electric Company and used 
experimentally in an endeavor to cause a 
fever in man rapidly, without great discom- 
fort to the patient and to a degree high 
enough to be of value. The equipment used 
has been constructed on the same principle as 
a short wave radio transmitter, with the ex- 
ception that the energy is concentrated be- 
tween the two condenser plates instead of 
The heating 
This 
high frequency oscillator is composed of two 
500 watt radiotrons operating at a frequency 
of from 10,000 to 14,000 kilocycles, the out- 


being directed from an aerial. 


consists of a vacuum tube oscillator. 


put of which is concentrated between the 
plates. The rectifier is an oil immersed trans- 
former having a 7,000 volt secondary and 
feeding two half-wave hot cathode, mercury 
vapor tubes. In conjunction with a filter 
system, this unit furnishes the 3,000 volt D. 
C. plate supply for the oscillator. An auto- 
transformer is connected on the primary cir- 
cuit of the high voltage transformer to pro- 


vide plate voltage regulation. 
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“The condenser plates are aluminum, 28 
inches by 18 inches by % inch and are cov- 
ered with hard rubber plates 30 inches by 20 
inches by % inch to prevent arcing should 
the patient or attendant come in contact with 
the plates. In this field of undamped waves 
between the plates, there is a rapid alterna- 
tion of 3,000 volts drop of potential. The 
greatest heating has been obtained by the use 
of a 30 meter wave that oscillated 10,000,000 
times per second between the plates. This is 
the same type of short waves that is used 


in broadcasting long distances.” 


We have been fortunate in having 
one of these machines presented to us 
at the Fifth Avenue Hospital by Mr. 
Rex Cole of the General Electric Re- 
frigerator Company. 

We have recently been using, also, a 
small portable machine through the 
courtesy of the General Electric Com- 
pany. It is like the large machine in 
principle but the plates are smaller and 
are fastened to movable arms so that 
local heat may be given to any part of 
the body. We have been using it in the 
treatment of pelvic inflammatory con- 
ditions, arthritis, pneumonitis, bron- 
chiectasis, and circulatory diseases of 
the extremities. This may 
increase the body temperature one de- 
A more detailed report will be 


local heat 
gree. 
given at a later time, as we have had 
this machine in operation for only two 
months; no other machine of this kind 
is being used in this country, although 
work is being done in Germany with 
the same type of machine. 

In the original use of the short wave 
radio machine in the research labora- 
tories at Schenectady,’ the University 
of Rochester,? the University of Toron- 
to, the Albany Medical College,’ the 
New York State Psychiatric Institute,’ 
and the Potter Metabolic Clinic, Santa 
experimental 


Barbara, considerable 
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work was done upon animals, as well as 
on the heating of fluids at different con- 
centrations and on the heat effects upon 
bacteria. First efforts were directed 
toward demonstrating that the activity 
of the waves is harmless. This was 
done by subjecting white rats to a 
temperature of 105° daily for 120 
days; these rats developed and had 
healthy litters the same as the controls, 
showing no apparent detrimental 
effects. Similar experiments were done 
on rabbits. Other research work was 
done to find out what happens when a 
solution such as sodium chloride in var- 
ious concentrations was heated in the 
field of oscillation. 

“It was found that with increasing con 
centrations of a simple electrolytic solution 
such as one of sodium chloride, the rate of 
rise in temperature increased rapidly from 
water to a maximum ata concentration of 
0.0045 normal sodium chloride. In higher 


concentrations it decreased. At 4.0 norma! 
it was little more than that of pure water.” 

It is possible that the heating effect 
of these waves may also be selective in 
character and it has been proven by 
further experimentation in animals 
with the needle thermometer, that the 
temperature of the liver, heart, kidneys, 
spleen, and muscles, corresponds to the 
rectal temperature 

In the heating of the human body 
the patient is placed above the radio 
between the two plates and may be cov- 
ered with a celotex cabinet with hot-air 
dryers blowing to evaporate the pers- 
piration, or he may be placed between 
the plates wrapped in blankets. 

We have found in our work that the 
patients are more comfortable and the 
temperature rise is more rapid if the 
following methods are observed in 


preparation for the treatment. Small 





Fic. 3. Patient placed in blankets receiving the short waves from plate to plate. 
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superficial blisters may occur and are 
apparently due to the heat from the arc 
is well as to the drops of perspiration 
that are heated by the arcing. We re- 
quest all our patients to buy a cotton 
and wool union suit that fits closely to 
dl parts of the body, thus absorbing the 
perspiration in an even manner; they 
re then wrapped in a sheet, and blan- 
kets are snugly wrapped about them, 
covering the entire body except the 
head. If the patient complains of a 
burning sensation in any part of the 
body, the switch is turned off and the 
nurse strokes over that part so as to 


absorb the perspiration. The burning 


sensation ceases at once. Another point 
to keep in mind ts the nervous anxiety 
of the patients in being confined in the 
blankets, especially after their tempera- 
ture is 103° or above. Nausea may be 
complained of, but we have found it 
only in nervous patients. Still another 
point, but of less importance, is the 
placing of the wooden frame in front 
oft the plates so as to prevent the possi 
bility of anyone s coming within the 
wave length near them. In other words 
. person other than the patient may ab- 
sorb considerable additional energy 
from the outfit if he comes too close to 
it, thus overloading the generating 
tubes. 


The patient is placed on the canvas 


stretched wooden frame between the 
plates so that the trunk of the body 
comes within the range of the plates. 


These are placed so that the waves os 
illate through the body from one side 
to the other. The plate distance can bi 
varied but as a rule has been kept at 30 
inches. By applying the plates in this 
manner and having the body wrapped 


closely in blankets, it is heated rapidly 
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We 
have raised the normal rectal tempera 
104° and 100° in 


trom 60 to 8O minutes. It is believed 


without causing great discomfort. 
rt . ; ao Py 
ture ot I | to 


that the de velopment of heat is due to 


the resistance of the body to the con- 


current between 


i¢ the Oppos¢ plates as 


well as to the salt content of the blood. 


In raising the temperature in the 


manner described, the greatest amount 


oft resistance is found in the internal 


rgans, such as the liver, heart, spleen, 
and kidneys, due to their large blood 
supply. 

When the desired temperature is 
reached it may be maintained in several 
ways: 1) By increasing voltage, (2) 


by increasing plate distance, (3) by ap- 
plying more blankets. When this temp- 


erature 1s reached we remove the pa- 
blankets to his bed, placing 
lankets and hot water bags about 


~ 


more b 
him so that the heat mav be maintained 
from three to four hours longer, or we 


a oS : 
placed shellac ked papel cabinets heated 


with electric light bulbs over the pa- 


tient. In this way we may raise the bod 
temperature even higher. The temper 
person rises more rap- 
idly than that of a fat one 

It is necessary to read rectal temper- 
atures at least every fifteen minutes 
is reached. 
that 


observed because if the patient should 


after 103 It is particularly 


important these temperatures be 


have a disturbance of the thermal cen 
ter of the brain, the temperature might 
rise to 109° and death follow. If the 


temperature should go higher than de- 
sired after the patient is in bed, an ice- 
The 


blankets are then gradually removed, a 


bag may be applied to the head. 


cool sponge bath is given, and if the 
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from the central origin 


temperature 


continues to rise, cold colonic irriga- 
As the 


temperature falls and approaches nor- 


tions will control the situation. 
mal, the blankets are gradually re- 
moved ; a cool sponge bath is given fol- 
The 


patient 1s then placed in dry linen and 


lowed by a crash towel massage. 


after 
Warm 


fluids should be given throughout the 


is covered with light blankets 


which he is very comfortable. 
treatment to lessen dehydration, Warm 
range-juice, water, and lemonade are 
Treatments, in the majority of 
For 


he past two months we have been gi\ 


given, 
cases, are given every other day. 
ing ambulatory treatments, the patient 
coming into the hospital in the morn- 

vy, having his treatment, and going 
on 


home that evening. the alternate 


lav a treatment with the local radio 
hermy may be given for from thirty 
inutes to an hour. 
/ 
77 
Lest Second finger 
Arthritic 
st S 
y 
. Y 
a] 0 . 
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Lejt third finger bejore fever— 
hormai 
Fic. 5. Capillaries of nail beds before and durin 
arthrit 
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We 


upon t 


have done considerable work 
he blood chemistry, clotting fac- 


tors, blood counts, viscosities, and blood 


sedimentation tests, both at the normal 


temperature and at various heights of 


fever produced by the high frequency 
heater. The 
the blood a 


Variations, 


chemical constitution of 


s a rule shows only slight 


The blood counts show a 


slight increase in the hemoglobin and 


red blood corpuscles, which is primari- 
ly due to dehydration but also due to 
stimulation of the blood forming or- 
vans as 1s shown by the younger forms 


of erythrocytes. According to Hinsie’s 


in the treatment of cases of gen 


rease ol 


eral paralysis, “there is an inc 


seventy-five per cent in the number of 
leukocytes as well as an increase in the 
staff cells which are the early forms ot 
the polymorphonuclear neutrophiles” 
his is due to circulatory stimulation 
of the bone marrow. The maximum in- 
Nn 
é YS y < 
ey c 
ro 0% : 
* 
‘ ¢ d 
¢ 
Ce R 
f 9 


bejore jever>Some finger at height of fever 


ral ? Q9 a 
~ C " — ’ 
/ ‘ < 
i) ° - 
5 P , 
A 4 
, 
Same at heignt of yever 
g the fev Patient, M.S trophic t 
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crease comes, according to his findings, 
at about the ninth hour after treatment, 
returning to the normal level at about 
the twentieth hour. Our counts seem 
to indicate the same findings. The clot- 
ting factors show a definite increase in 
platelets. In no instance was blood vis- 
cosity increased at the height of fever 
in those cases where the loss of body 
fluids was replaced by a large fluid in- 
take. Of thirty-three cases in which 
blood viscosities were taken, eighteen 
were arthritics. All of these ran a vis- 


Tenney 


was plus six, and after treatment, plus 
one. 

In examining the circulation, micro- 
scopic study of the capillaries of the 
nail beds showed an increase in the size 
and number of capillaries during the 
height of the temperature. There is an 
increase in the oscillometer readings 
of the deep circulation, (table I) and 
an increase in the skin temperatures, as 
well as an increase in the size of the 
wheal in the histamine skin tests (table 


II) in some of the cases of occlusion of 


























é ; P t 
cosity somewhat higher than normal. the blood vessels of the lower extremi- , 
As the temperature rose in fourteen, ties. Another fact that we have noted | 

. . = Cc 
viscosity dropped from 0.1 to 1.5. 1s that the treatments seemed to have , 

‘ . : rage? oa 1 
points ; two cases remained unchanged more of a tonic effect than a debilitat- P 
and in four where fluid was not given ing one even though the temperature is ; 

‘ ‘ n 
there was an increase. One patient re- high and the sweating considerable. 

—e . , an , ; Is 
ceiving a 5 per cent sodium chloride so- There is a loss in weight in the early 
lution intravenously had a subnormal treatments which is gained as the treat- 

‘ . § ‘ Ch 
viscosity. In one case treated with so- ments progress. 4] 

. 7? . eat 
dium citrate intravenously before 

ee ae SUMMARY Br 
treatment, the viscosity was decidedly ; 

La bh y . ° ” - ; tre 
lowered. The blood sedimentation was We have been very much encouraged it 
faster and there was an increase in the in our work with the High Frequency 

. rn ° e ae oc 

blood plasma in these cases. The basal Heater as an aid in treatment. Arthritis 
metabolic rate in one of the arthritic (table II]) has become such an eco- 
cases was minus twenty-nine before nomic problem that any aid in the care He: 
treatment; at a temperature of 104° it of this disease is of great value. We hav 
tert 
reeu 

TABLE 

Par.e | sult: 
Oscillometer Readings—Deep Circulation the ; 
After Temperature Has bee n 
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TABLE II 








Mr. A. R., Histamine Test for Skin Circulation 
Diagnosis: Intermittent Claudication (Arteriosclerotic Type 
Jefore Radiothermy —11:30 A.M. After Radiothe rm) 5:00 P.M 
Left Leg Right Leg Left Leg Right Leg 
Ankk 2 1 Ankl 2 
Leg 3 2 Le Y 3 3 
Below knee 3 2 Below knee 3 3 
Above knee O 3 \bove knee 3 3 
CODE 
0 No reaction 
1 = wheal only 
2 = wheal with mild flars 
3 wheal with marked flare 
think as Dr. Ralph Pemberton does, whom had malarial treatment and the othe 
_ . ‘ : ia « , reatm ts shovy h } 
that arthritis is in part a disease of the = tary SCR w tes UM 
. . - : nical sig t improvement have been equa 
circulation and that any one of several 
s ° | . bot lhe labe it n d 84 nowever, d 
infective agents Mav be the causative ot show « improvement as rapidly in 
factor in many of the cases. Heat inal- the radiothermy treated cases as in the ma- 
most any form is excellent. If a patient irial. The explanati this is that it 
‘ - t s longs lal torv fir cf hanos 
is undergoing a course of vaccine ther- iK¢ ry fin chat 
. P .: . nal é r clinical manifestations.” 
apy under the direction of his physi- hare aeggrmg 
; ‘ aa [If a temperature of 106° is main- 
cian and is referred to us tor radio ; 
tained from two to four hours in cases 


thermy, the vaccine is continued. The 
greater number of our cases have been 
treated with radiothermy and massage, 
vith the preliminary step of removal of 
foci of infection. 

In our use of the High Frequency 
lleater in the treatment of syphilis, we 
have treated primary, secondary, and 
tertiary cases in conjunction with the 
The re 
IV) in 


the primary and secondary cases, have 


regular antileutic treatments. 
sults of the treatment (table 
been good; the primary lesion and se- 
condary rash disappeared with unusual 
rapidity. In some of the cases whose 
Wassermann reaction was strongly pos- 
itive, after one treatment the reaction 
has been returned as weakly positive. 
Our best results have been obtained in 
the tertiary cases, especially in thos« 


Involving the central nervous system. 


Doctor Hinsie’s observations in 136 pa 


tients with general paralysis, one-half of 


‘t gonorrheal infection, such as ure- 


thritis, and pelvic inflamma 
tory disease, it acts almost as a specific 


\s the thermal death point of the gono 


cocel 1s supposed to be around 104 
they are probably destroyed by the 
heat. 

In diseases of the circulation of the 
lower extremities, we have used both 


the general and local forms of therapy. 
In the few cases of intermittent claudi 


cation of the arteriosclerotic type we 


have treated, there is improvement ; 
pain comes on later in exercise, and 
there is an increase in the are of the 


oscillometer readings. In thrombo- 
anglitis obliterans in younger individ 


had 


nor cases to draw definite conclusions. 


uals, we have not sufficient time 


In three cases of Raynaud's disease 


treated, the results compare favorably 
those of 


with foreign protein injec- 


tions. 
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NEURITIS 
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Results of Radiothermy Treatments and Massage 
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| Without calcification Improved 
2 l 
Unimproved 
0 
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TABLE III 


Symptom Free 
3 


| Hypertrophic Improved 


/ we 
Unimproved 


6 


( Symptom Free 
4 
| Atrophic Improved 
} 





16 10 
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Unimproved 
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Symptom Free 
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With calcification is ae 


[ 2 





U — ved 


| 
| Symptom Free 





Symptom Free 
? 
Improved 
18) 
Unimproved 
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Radiothermy in the Treatment [ues 
In addition to regular antiluetic treatments, the ti ve t 3) 
radu thie trea 
N MI AGNOS t 
Py . 
W.B l.ues, Ist and 2nd stages & mont \ | eC 
: 
. . | 
] \1 lLues, tabes d rsalis > ve 
B. A, Lues, Ist and 2nd stages l mont It . ee 
D 
I. G. Lues, Ist and 2nd stages 2 months rash . 
W. I Lues, Ist and 2nd stages 2 months Pr s 
I \\ lLues, tabo-paresis l eat he) | +] 
M.S ILues, 2nd stage 
P. R Lues, congenital j 
H. F Lues, 3rd stage ‘ a 
2 l.ues, 2nd stage 1 . ] It 
B ie l_ues 3rd stage 12 r \ mat +7 { 
E. M Doubtful lues ? Vet nimprove 
he lues, congenita Life \ 
W.B Tertiary lues Mi 1 \ 
FE. K Tabo paresis ] t | I ‘ 
I). A. Tabes dorsalis 2 vears Pal leg [mp1 
C. R. 


‘abes dorsalis 2) vears \t ¢ eriex I 

[ues 10 vear ISS scleros 

Lues 10 vears | . 

Lues, Ist and 2nd stages 

(infectious ) $ months | - t 
‘ , 

Tabo paresis + vears ly 

Primary syphilis 2 months s pe » t 

Tabes dorsalis 7 vears = incontinence It 

Primary and secondary 

svphilis 3 months I es ‘. nt 

Interstitial keratitis 2% years Blurred visio1 Imp 

Primary syphilis 3 months Chan ectut Sympt et 

Primary and secondary 

syphilis 3 weeks Cha pe Symopt ( 

Primary syphilis 8 months ( | > ptor e 
Pai le certaint 

Tabo-paresis gait Improve 

On the other eight cases, we have been unable to get follow-up rep 
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CONCLUSIONS 

1. We feel that we are using a form 
of artificial fever which is less hazard- 
ous than that produced by intravenous 
injections, and these conclusions have 
been reached after giving over one 
thousand treatments. 

2. It is a form of fever which is 
entirely within the control of the op- 
erator, if kept below 107. 

3. There is very little discomfort to 


the patient. 
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4. Application is simple. 

5. We believe that this method of 
producing artificial fever is superior to 
other methods, and that the therapeutic 
results obtained are better. 

Laboratory studies were conducted by the 


following : 
Pauline VanAlstyne, tests on blood vis- 
cosity ; 
Charlotte 
tests ; 
Katherine 
blood chemistry. 


Caduff, blood sedimentation 


Oblander, blood counts and 
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A Comparison of Orthodiagraphic and 
Teleroentgenographic Measurements of the Heart 
and Thorax 


By Paut D. Wuire, M.D., F.A.C.P., and Paut D. Camp, M.D., Boston, Mass. 


RTHODIAGRAPHY was first 
introduced by Moritz thirty 

years ago. In his first article on 
this subject (Munch. med. Wehnschr., 
No. 29, July 17, 1900) he explains that 
because of the fact that roentgen rays 
originate from a point on the anti- 
cathode and from this point radially 
diverge, the shadow which they pro- 
duce will necessarily be distorted in 
triangular proportion to the distance of 
the object from the anti-cathode. The 
teleroentgenogram will always be larg- 
er than the object. In order to over- 
come this error Moritz devised a meth- 
od by which he could cut out all the 
rays except the true central or parallel 
ray. With this central ray he outlined 
the silhouette of the heart and chest 
wall. Since there is no divergence in 
the central ray as it is moved tangen- 
tially around the silhouette one obtains 
the exact size of the frontal plane of 
the heart and chest wall. For detailed 
description of the technic and appara- 
tus used by Moritz one should consult 
the original article. Suffice it to say 
here that the tube was movable and that 
the outline of the shadow cast by the 
heart and chest wall from the central 
ray was directly recorded on the fluo- 


rescent screen. 


In the early work on determination 
of the heart size by roentgen ray pho- 
tography the distances of the patient 
from the tube were much less than the 
distances which are used today. Rosen- 
feld in 1897 used 40 cm.; and Gotch in 
1898, one meter. These distances were 
not satisfactory and therefore Kohler 
in 1905 introduced the use of the two 
meter distance (teleroentgenography ). 
ven from this distance, however, the 
rays are not parallel when they reach 
the object studied and hence there is 
still some distortion. Van Zwaluwen- 
burg stated that “Even at nine feet the 
shadow on the plate usually exceeds 
that of the orthodiagram by from 6 to 
15 per cent. The same error appears in 
the outline of the chest wall.” Hodges 
also expresses the opinion that “some 
distortion of the shadow exists at 9 
feet”’. 

\ll authorities agree that the ortho- 
diagraphic measurements are more 
accurate than the teleroentgenographic 
with perfect technic in the use of both 
methods. Groedel has even gone so far 
as to say: “But when we wish to deter- 
imine the form, position, and size of the 
heart, observations made by the orth- 
odiagraph are absolutely necessary.” 


In spite of the recognition among au- 
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thorities of the greater accuracy of the 
orthodiagram in actual measurements 
as compared to the teleroentgenogram 
(or * six or seven foot” plate or film) 
most physicians in this country do not 
appreciate this fact and are quite un- 
familiar with the simplicity and value 
of the orthodiagraphic method. Hence 
we have made a brief study of the re- 
sults of a comparison of orthodiagrams 
and teleroentgenograms of the heart 
and great vessels which we are present- 
ing herewith. 
series consists of 
Ten of these had hearts of nor- 


Our twenty-two 
cases. 
mal size, ten had enlarged hearts, the 
twenty-first case was one of luetic aor- 
tic aneurysm and the twenty-second 
case was one of pericarditis with ef- 
fusion. 

For the sake of practical application 
of this study the orthodiagrams were 
made by ourselves* while the teleroent- 
genograms were made at the same time 
of day within a day or two in the ordi- 
nary routine manner by the X-ray 
Department of the Massachusetts Gen- 
eral Hospital, and we would like here- 
with to express our thanks for the co- 
Operation given us in this study. With 
closely controlled records made simul- 
taneously by both methods in the same 
phase of respiration greater accuracy 


*The orthodiagrams were made with th: 
Kelley-Koett vertical fluoroscope with spe- 
cial orthodiagraphic attachment which re- 
cords the cardiac and thoracic shadows by 
from a 
The lo- 


cation of the central ray is represented ex- 


p:ercing holes in paper suspended 
roll at the side of the fluoroscope. 


actly by each puncture hole. There is some- 


what less chance for subjective error in 


using this type of orthodiagraphic recorder 
than in tracing the shadow directly on the 


fluorescent 


screen. 
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and a nearer approach to theoretical ex- 
pectations would be possible than we 
but the 
comparison of the two methods carried 


secured here, advantage of 
out independently and in a routine way 
would thereby have been lost. 

The usual measurements were taken, 
that is, transverse diameter (‘I’) which 
is the sum of the perpendicular dis 
tance from the midline to the extreme 
right border of the heart (MIR) and 
similar the left 
heart border ( MI), longitudinal diam- 


distance to extreme 
eter (1.), width of the great vessels just 
ret 
the internal horizontal diameter of the 
chest (Th), the 
ratio (CTR) 
dividing the transverse diameter of the 
heart (T) by the 
diameter of the thorax (Th). The car 


above the heart shadow itself 


cardiothoraci 


which is determined by 


and 


internal transverse 
diac areas (\) were computed with thi 
use of a planimeter; these area meas- 
urements cannot be said to be free of 
error as the outline of the heart had to 
be established somewhat arbitrarily at 
the upper and lower borders by join 
ing the ends of the right and left bor 
ders of the heart shadow by slightly 
convex lines. The teleroentgenograms 
were made with the customary technic, 
the target of the tube being seven feet 
from the photographic film with which 
the anterior chest wall of the subject 
was in contact. We, ourselves, made all 
the both 


grams and teleroentgenograms. 


measurements on orthodia- 

The measurements of the entire se 
ries are given in the large table. 

To determine how large an error 
may enter into the figures by simpl 
variations in the measurements of the 
heart size and chest size of an individ- 
ual case repeated on different days, wi 
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orthodiagraphed two persons twice at ment proved to be that of area; this 
an interval of one day in one instance’ was in large part due undoubtedly to 
the need of filling in arbitrarily upper 
the case of the routine study of the and] 


and of three days in the other. As in 





t and lower borders of the heart shadow. 
special series, we were careful to trace 
. “ny .. THe NorMAL Group 
and measure as accurately as possible “ 
and under the same circumstances at The group of normal sized hearts 1s 
the same time of day. The measure- from healthy individuals. (Figure 1 
ments in centimeters in these two indi shows the tracings in Case 1.) 
viduals were as follows: 1. Transverse diameter. The trans- 
IR MI H AREA 
First da 3.8 90 12.8 2 4.5 2.2° 92.4 
S. McG 
Second d 3.7 9.2 12 13.5 0) 24.4 52.8' 17.7 
First da 3.8 7. 11.3 13 4 23.0) 491° 7 3 
R.P.B 
Second da 3.8 7.5 11.3 2 22.8 49 5° 1.2 
Thus it is evident that one may attain erse diamete vas greater by tele 
i. high degree of accuracy in measur oentgenography than by orthodiagra 
ment. The least constant and therefor phv in all cases, the greatest differen 
least satisfactory comparative measuré being 1.4 c1 1 the smallest diffe 














‘ 


- 


} 


ric. 1. Orthodiagram (solid line) 


Figure I, H.B.S. Group I, Cais l, 


, 
and tracing ot 


tgenogram (seven foot film 
tted line) of borders of heart, great vessels, clavicles, and diaphragm, and of the inner 
margins of the lateral walls of the thorax of H.B.S., Case 1 of Group I (see table) Phe 
ertical midline is also represented. Records made during quiet respiratior Reduced to 4 
tual size. See table for measurements 
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ence 0.4 cm, The teleroentgenogram 
averaged about 1 centimeter (0.9 cm.) 
greater than the orthodiagram in the 
transverse diameter of the heart in 
these normal individuals. 

2. Median right (MR). 
dian right diameter by teleroentgeno- 
graphic measurement was less than 
that by orthodiagraphic measurement 
four times, equal to the orthodiagra- 
phic once, and greater five times; the 
greatest difference between the ortho- 
diagram and the teleroentgenogram 
was 1.7 cm. The teleroentgenogram 
averaged 0.2 cm. greater than the ortho- 
diagram in this MR distance. 

3. Median left (ML). The tele- 
roentgenogram showed a greater me- 
dian left diameter in all except two 
cases. The least difference in measure- 
ments was when the teleroentgenogram 
was 0.2 cm. less than the orthodiagram ; 
the greatest was when the teleroentgen- 
ogram was 2.0 cm. greater than the 
orthodiagram. The teleroentgenogram 
averaged 0.7 cm. greater than the 
orthodiagram in the ML distance. 

4. Longitudinal (L). The longi- 
tudinal diameter, i.e., from the point of 
junction of right auricle and aorta or 
superior vena cava to the apex, was 
found in each case to be greater by tele- 
roentgenography than by orthodia- 
graphy, the greatest difference being 
2.6 cm., the least 0.6 cm.; the average 
was 1.5 cm. 

5. Great vessels (GV). The great 
vessel measurements (width across the 
great vessels in the anteroposterior 
view ) showed the teleroentgenographic 
results greater in five cases and less in 
The teleroentgenographic meas- 


The me- 


five. 


urements averaged 0.1 cm. greater. 
6. In the intrathoracic diameter 
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(Th) we found a greater degree of 
difference in the results of the two me- 
thods; here the 
averaged 2.5 cm. more than the ortho- 
diagrams, and the teleroentgenograms 
gave larger measurements in every 


teleroentgenograms 


case. 
7. Cardiothoracic ratio (CTR, that 
is, T divided by Th). The cardiothora- 
cic ratio (percentage) in seven of the 
ten normal sized hearts presented a 
lesser value by teleroentgenogram but 
in the total of ten cases averaged only 
0.9 per cent less than in the orthodia- 
gram. The greatest difference occurred 
in a case which showed a cardiothoracic 
percentage by teleroentgenogram 3.3 
per cent less than by orthodiagram. 
(A) the 


square centimeter was chosen as the 


8. For the cardiac area 


unit of measure and in all of the nor- 
the 
area was larger than the orthodiagraph- 
ic. The difference 
41.0 sq. cm. and occurred in two cases ; 


mal cases teleroentgenographic 


greatest was of 
the average difference was 22.2 sq. cm. 
Expressing this difference in terms of 
percentage of the orthodiagraphic area 
so that we may have a clearer idea of 
the comparison, we find that the area by 
teleroentgenogram was greater than 
that by orthodiagram by 44.0 per cent 
in an extreme case while the average 
difference in area size was 24.7 per 
cent. 

From these measurements in the nor- 
mal cases it is evident that, as was to be 
expected, the greater the measurements 
the greater is their magnification by 
teleroentgenogram. The discrepancies 
in a few of the MR and ML, measure- 
ments are to be accounted for by a fail- 
ure in technic; that is, the measure- 
ments by orthodiagram and by tele 
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roentgenogram are taken without main- 
taining the heart in exactly the same 
position. A slight rotation or lack of 
exact centering will affect the relative 
lengths of MR and ML, without affect- 
ing T. Moreover, the teleroentgeno 
grams were made at varying phases of 
quiet breathing and of the cycle of car- 
diac contraction while the orthodia- 
grams were drawn so far as possible in 
midrespiration and in a phase midway 
between systole and diastole; this may 
easily account at times for a discrep- 
ancy of a few millimeters. Finally it 
is not possible to make, in a practical 
way, measurements by either method 
that are exact to a millimeter or two, 
as indicated by comparing succes 
sive orthodiagrams or successive tele- 
roentgenograms. This factor alone 
readily accounts for some of the indi- 


vidual discrepancies but the average 





orthodiagraphic measurements are al- 
ways less than the average teleroent- 


genographic measurements. 


II. Group oF ENLARGED HEARTS 


Figure 2 shows the tracings of Case 
1 of this group. 

1. Transverse. In the enlarged 
hearts we found that the teleroentgeno- 
graphic transverse measurements were 
ereater in all but one of the ten cases, 
the least difference being 0.6 cm. and 
the greatest 1.8 cm., while the average 
showed T by orthodiagram less than 
that by teleroentgenogram by 1.1 cm. 

2. Median right. The median right 
measurement as recorded by teleroent- 
genogram was greater than the ortho- 
diagraphic measurement in seven Cases ; 
twice the two methods gave equal re- 
sults and once the teleroentgenogram 


gave less. The greatest difference was 


_-- -- 
-—<-«8<—-=— 


‘ 
' 
' 
‘ 
‘ 

! 

‘ 


Figure 2, r, O. Group I, Case - 


Fic. 2. Orthodiagram (solid line) and teleroentgenogram (dotted line) of F.O., Case 


1 of Group II, taken during full inspiration. 


Reduced to 14 actual size 
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Group Hl, Enlarged Hearts 
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1.1 cm.; the average was 0.4 cm great- 
er by teleroentgenogram. 

3. Median left. In all except one 
the left 
greater as obtained by teleroentgeno- 


case median diameter was 
gram; in that one case the ML by tele- 
roentgenogram was 0.3 cm. less than 
by orthodiagram. The average differ 
ence was 0.7 cm. greater by teleroent 
genogram. 

4. Longitudinal. 
measurements of L 


The teleroentgen- 
ographic were 
vreater than the orthodiagraphic mea- 
surements in all cases; the greatest dif 
ference recorded by the two methods 
was 3.3 cm. and the least was 0.3 cm 
The teleroentgenographic measure 
ments of I, averaged 1.2 cm. greater 
than the orthodiagraphic measure 
ments. 

the measure 


ments of the great vessels the two meth 


5. Great vessels. In 
«ls gave the same results in one case; 
in one the 
showed G.V. to be 0.2 cm. less, in an- 


case teleroentgenogram 
other case 0.3 cm. less than shown by 
orthodiagram, and in seven cases this 
measurement was greater by teleroent- 
genogram, the greatest difference being 


1.5 cm.; the average difference in tl 


1¢ 
ten cases was 0.4 cm. greater by tele 
roentgenogram. 

6. Thorax. In all ten cases the tele 
roentgenographic intrathoracic diame 
ters were greater; the greatest differ 
ence was 4.6 cm. while the least differ 
ence was 1.6 cm. The average obtained 
teleroentgenogram was 2.8 
the 


} 


D the 
cm. greater than that of ortho 
diagram. 

7. Cardiothoracic ratio. The results 
given are expressed as percentages of 
the transverse cardiac diameter as com- 


pared to the internal diameter of the 
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The 


showed a smaller percentage in eight 


thorax. teleroentgenogram 
cases, an equal percentage in one case, 
and a greater percentage in one case. 
The CTR by teleroentgenogram aver- 


aged 2.5 per cent less than that by 
orthodiagram. 
8. Area. 


found that the actual difference in areas 


In the enlarged hearts we 


as recorded in square centimeters was 
The 


gave a larger area in every case. 


well-marked. teleroentgenogram 
The 
greatest difference in the two methods 


was in a case in which the teleroent- 


eenogram showed 46 sq. cm. more area 


] 


than did the orthodiagram; in the case 


in which the least difference occurred 


the area by teleroentgenogram was 4 


sq. cm. greater. The teleroentgeno- 
graphic heart area averaged 25.4 sq. 


cm. greater than that by orthodiagram. 
\gain expressing the results in percent 
ages, we found the greatest difference 
in a case in which the teleroentgeno- 
hic area was 26.2 per cent greater 
orthodiagraphic area and in 


the case showing the least difference 


the teleroentgenographic area was 2.7 


per cent greater. lhe teleroentgeno 


graphic area averaged 14.9 per cent 
vreater than that by orthodiagram. 

[I]. Specrat CAsEs 
\. Luetic Aneurysm of the Aorta. 


> 


In this case (figure 3) the diameter 


of the heart and the aneurysmal sac 
furnish an interesting comparison. The 
orthodiagraphic measurements were as 
Diameter of 


follows: aneurysm 


10.2 


(b) transverse diameter of heart, 11.8 


{a) 


(frontal plane silhouette), cm. : 


cm.; (c) heart area, 94 sq. cm.; (d) 


aneurysmal area, 81 sq. cm. The tele- 


roentgenographic measurements were: 
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(a) Diameter of aneurysm, 10.8 cm.; 
(b) transverse diameter of heart, 12.9 
cm.; (c) heart area, 113 sq. cm.; (d) 
aneurysmal area, 88 sq. cm. The read- 
er is referred to the table for more de- 
tailed measurements. 


B. Pericarditis with Effusion and 
later Artificial Hydropneumopericard- 
ium. 


In this case it is interesting to com- 
pare: (1) the diameter of the cardiac 
shadow before a pericardial paracente- 
sis had been performed: orthodia- 
graphic transverse diameter, 20.5 cm. ; 
teleroentgenographic transverse diame- 
ter, 24.5 cm.*: (2) the diameter of the 
pericardial sac after air had been in- 
jected; orthodiagraphic transverse di- 
ameter, 18.6 cm.; teleroentgenographic 
transverse diameter, 19.8 cm. Then 
contrast the two groups of measure- 








ments with (3) the true diameters of 
the heart observed during the state of 
artificial hydropneumopericardium ; or- 
thodiagraphic transverse diameter, 12.4 
cm.; teleroentgenographic transverse 
diameter, 13.6 cm. 

C. Case showing Effect of Respira- 
tion. 

The detailed measurements in this 
case are presented in the table. 3a 
shows the measurements obtained dur- 
ing normal quiet respiration ; 3b shows 
those obtained during full inspiration 
(figure 4) ; and, finally, 3c those show- 

*This unusually large difference of 4 cm 
between the orthodiagraphic and teleroent 
genographic transverse diameter measure 
ments is due in part to the large diameter 
itself and in part to exaggeration resulting 
from a difference in the shape of the peri- 
cardial sac due to a somewhat lower position 


of the diaphragm in the case of the tele 


roentgenogram. 





Figure 3, E.N.S. Group I, Case I. 


Fic. 3. Orthodiagram (solid line) and 


Case 1 of Group III. Records made during quiet breathing. 


See table for measurements. 


teleroentgenogram (dotted line) of E.N.S 
Reduced to % actual siz 
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A Comparison of Measurements of the Heart 











Figure 4. PDC. Group II Case 3. 
(Full Inspiration) 


Fic. 4 Orthodiagram (solid line) and _ teleroentgenogram lk | 
3 of Gr III at the height of deep inspiratior Reduced t tual 
Lase J OT Group at the height of deep inspira I } 


measurements 





ee 


‘ 








Figure 3 P D.C. Group IL Case 3. 
CFull Expiration ) 


teleroentgenogram (dotted line) of same indi 


Fic. 5. Orthodiagram (solid line) and 
full expiration. Reduced to ™% actual size. 


vidual as shown in figure 4 but at maximum 
See table for measurements. 
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ing the results of full expiration (figure 
5). The measurements obtained during 
quiet normal breathing fit about half- 
way between the two extreme phases of 
respiration. The transverse heart diam- 
eters show a difference of 1.4 cm., 0.9 
cm., and 1.3 cm. in the respective phas- 
es of respiration (quiet breathing, full 
inspiration, and full expiration), as re- 
corded by the two methods, the tele- 
roentgenographic record being greater 
in each case. The intrathoracic diam- 
eter showed marked variations with 
respiration, the diameter by orthodia- 
gram at full inspiration being 28.5 cm. 
and during full expiration 25.0 cm., 
as compared with 29.0 cm. and 27.0 
cm. when recorded by 
the teleroentgenogram. The 


variation in cardiothoracic percentages 


respectively 
greatest 


was shown by the orthodiagram as fol- 
lows: full inspiration 40.3 per cent; 
full expiration, 59.0 per cent. The areas 
also showed marked changes according 
to the phase of respiration and the 
methods used ; here again the orthodia- 
gram showed the most marked differ- 
ence between 88 sq. cm. in inspiration 
and 142 sq. cm. in expiration. 

From this it seems that for cardiac 
measurements quiet breathing is pret- 
erable to either full inspiration or full 
expiration. It was very difficult for us 
to be sure that we were obtaining re- 
cords in exactly the same phase of deep 
respiration, especially at the extreme of 
either phase. Since the respiratory ex- 
cursion affects mainly the thoracic di- 
ameter and since this is the largest di- 
ameter, it is easy to see that the cardio- 
thoracic percentages are greatly altered 


during the phases of respiration. 
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SUMMARY AND CONCLUSIONS 

We have presented herewith, first, a 
brief note on the introduction of ortho 
diagraphic and_ teleroentgenographic 
methods for obtaining cardiac and tho- 
racic measurements, and second, mea- 
surements with each of these methods 
in a series of twenty-two individuals, 
ten normal healthy persons and twelve 
with abnormalities of heart, aorta, or 
pericardium. The results may be brief- 
ly summarized as follows. 

In each of the diameters measured 
the teleroentgenographic average was 
greater than the orthodiagraphic aver 
age, and, as would be expected, the 
thoracic measurements showed a great- 
er difference than the cardiac measure- 
ments. The transverse diameter of the 
heart averaged about 1 centimeter 
greater by teleroentgenogram than by 
orthodiagram (with an extreme differ- 
ence of 1.8 cm.). The cardiothoracic 
ratio (percentage) was essentially the 
same by orthodiagraphy and by tele- 
roentgenography in both normal and 
abnormal groups, averaging only 1.7 
per cent greater by orthodiagraphy in 
the combined series of 10 normal and 
10 enlarged hearts (0.9 per cent great- 
er in the first group and 2.5 per cent 
greater in the second group). The ab 


solute and percentage differences 
the 
greater than the orthodiagram in 
both 


difference in 


area showed teleroentgenogram 


cases of groups. The absolute 


area in the group witl 


normal hearts averaged 22.2 sq. cm 
greater and in the group with the e1 

larged hearts 25.4 sq. cm, greater; the 
teleroentgenographic area was greater 
than the orthodiagraphic area in the 
first group by 24.7 per cent and in the 
second group by 14.9 per cent. 
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That the differences between the or used. Since the ratio of magnification 
thodiagraphic and teleroentgenographic is always the same, however, in the 
measurements given here are not to be teleroentgenogram, we should theoreti 
accounted for by simple variations in cally find the cardiothoracic percentage 
an individual’s heart size and chest size equal by the two methods. In our 
at different times has been proved by — series of cases there was found a very 
two findings: first, the consistently slight difference in the ratios by the 
vreater measurements by the teleroent- two methods which may be said to fall 
genogram, and second, control mea- within the error for the measurements 
surements of the same cases by the themselves. The greater cardiac area 
same method on different days but measurement by teleroentgenogram is 
under the same corditions. a uniform finding and averaged 15 to 

We have included in this study mea- 25 per cent in our cases. 

, surements of an aortic aneurysm and Thus, in giving roentgen measure 
of a distended pericardium respective- ments of cardiac and intrathoracic di 
° lv, and additional measurements of one ameters and of cardiac area it is essen- 
of the normal cases to demonstrate thi tial to state whether these measure 
striking contrast between the effects of | ments are made by orthodiagram or by 
. full inspiration and of full expiration teleroentgenogram. The difference be 
on the cardiac and thoracic measure- tween the results of the two methods is 
ments. great enough to render direct compari 
< We have found, as was to be expect son misleading, and it 1s of course not 
ed, that the orthodiagraphic method right for those using the teleroentgeno 
, vives smaller measurements of cardiac graphic measurements (such as are 
2 nd thoracic diameters than does the used widely in the United States) to 
: teleroentgenographic method and that check such measurements against those 
. he larger the object studied the great- recorded in tables based on orthodia 
i er the error due to divergence when the graphy (such as are standard through- 
teleroentgenogram (seven foot plate) is out Europe 
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A New Percussion Technic 


3y FRANK SMITHIES, Se. D., M.D., M.A.C.P., Chicago, [Illinois 


URING the World War, when 
a member of a “draft-board 

team’, the writer was, of neces- 
sity, compelled to examine physically a 
great number of candidates over a pe- 
riod of many months. In percussing 
thoraces, particularly by the ordinary 
mid-finger of one hand (hammer) to 
mid-finger of the other hand ( plexim- 
eter) method, a few hours’ work re- 
sulted in a very sore dorsal surface of 
the pleximeter finger, even when the 
nail on the “hammer finger’ was kept 
short, shaped broadly and smoothed by 
means of the emery stick. The joint of 
the hammer finger not rarely became 
swollen and painful and the extensor 
muscles and wrist of that hand ached 
long after the examining session. Mus- 
cle cramp resulting from over-use, 
caused work to be difficult and at times 
inaccurate. 

As a 
gained in this work upon prospective 
soldiers and later in the handling of 
when teaching 


consequence of experience 


considerable material 
medical students, a method of percus- 
sion radically different from that com- 
monly taught and practiced, was de- 
vised. This method proved of such 
value that the writer has used it exclu- 
sively for the past thirteen years. Apart 
from lessening fatigue and trauma, the 
seems to have several 


new method 
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advantages over the commonly em- 
ployed percussion technic. 

In brief, the percussion technic em- 
ployed is as follows: 

The pleximeter finger (or fingers) is 
placed upon the thorax or whatever 
body section is to be percussed, in the 


usual manner. The pleximeter finger 


(or fingers) is pressed firmly or light- 
ly upon the body wall, accordingly as 
superficial or deep percussion is de- 
sired. (Figure 1). The striking “ham 
mer” is arranged by crossing the flexor 
surface of that portion of the second 
finger bevond the last interphalangeal 
joint of the percussing hand over the 
extensor surface of the index finger of 
the same hand, so as to have it cover 
practically the whole nail surface and 
that part of the index finger distal to 
the last interphalangeal joint. Then, 
by a quick, snapping movement, the 
second finger is slid from the index 
finger so as to strike forcibly the ex- 
tensor surface of the “pleximeter” 
finger (or fingers) of the other hand. 
(Figure 2). A little practice in so 
snapping apart the index and second 
fingers of the “hammer” hand, readil) 
enables strike 
staccato and resounding stroke upon 
Accordingly as_ the 


one to a considerable 
the pleximeter. 
“hammer” fingers are snapped apart 
with varying degrees of interfinger 
pressure, quickly or slowly, blows ot 
varying intensity strike the pleximeter 
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A New Percussion Technic 


The smooth surface of the finger nail 
of the index finger allows very free 
“snapping” and results in blows which 
evoke fine, resonant notes. Particularly 
well do such tones serve when patients 
are being examined before a consider- 
able group. 

In carrying out this percussion tech 
nic, body surfaces chest, ete. are 
covered just as they are when using 
finger-tip (hammer) to extensor sur 
iace of second finger of other hand 


\ll parts may be reached readily I} 


percussing lung apices, sometimes in 
dividual structural pecularities of sul 
+1 


desirable to strike 


the 


ects make it r 


thumb instead of second finget 


ae 


When the fingers of the “pleximeter 


hand” are separated (eg., a finger 
placed in each intercostal space ) a large 


area may be percussed rapidly, and, as 


is often highly desirable, comparisons 
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and asts between the 


conti 


pe rcussion 


tones are possible quickly, without 


moving about, and 


the “pleximeter”™ 


while so doing, running the risk of los 


ing previous! elicited tones This 
mane é s emploved very advanta 
geously during chest percussion when it 


to low t¢ the borders ot con 


l, atypical air collections, 


\fter dexterity and accurac have 


. . 9 
lew weeks practice 


od and when the 


fingers 
emories of the present, 


, 
percussion 


re < 


nd useful variations 


mat terect o 
the application of the method de 
s ) su st h NIscives 
| 
Sone t] aves ot the el 
1 
CLISSIO ¢ | ( ( mentions pea 
hye 
| 0 mtiued wor vitl rT 





Fic. 1 
with second finger crossed 


delive r 


“hammer,” 
“snapping” to 


Position of hands and fingers at beginning 


over dorsal aspe t index finger 


percussion stroke to 


pleximeter finger, 
just prior 
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ance of fingers made painful by trauma in percussion tones in the several sec- 
and cramp. tions of a part being examined—e.g., 

2. The avoidance of unsightly, the thorax. 
close-cut nails on “hammer” fingers. 5. When teaching or demonstrating in 
3. A clearer percussion tone and the class work, the quick and easy demon 


ease with which such may be modified — stration of percussion anomalies. 


in volume and amplitude. 6. When the method has been mas- 


4. Rapid comparisons or contrasts tered, greater percussion accuracy. 





Fic. 2. Position of handg after percussion stroke is delivered. A, pleximeter finger, and 


B, second finger of “hammer” hand at contact with second finger of pleximeter hand. 
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Further Observations on Primary Carcinoma of the 
Liver in Chinese 


By G. F. Strone, M.D., and H. H. Pirrs, M.D., Vancouver, B.C 


N a previous article’ in 1930 we 0.61 per cent. This is so extremely 

reported nine cases of primary car- high that it immediately raises the 

cinoma of the liver seen at the question as to the criteria used for 
Vancouver General Hospital between making this diagnosis. It should be 
1920 to 1927, inclusive. Eight of these mentioned that during these twelve 
were Chinese and one a white man. We years we have seen other cases so di- 
now add three additional cases seen in agnosed which have been rejected be- 
the four years, 1928 to 1931, of which cause the proof seemed inadequate. We 
two are Chinese and one white this to- have included only those cases in which 
tal of twelve cases of undoubted pri- 2a complete autopsy was performed and 
mary carcinoma of the liver in the in which, furthermore, the microscopic 
twelve year period is large, and is an sections showed a definite primary car- 
indication of the extreme frequency of cinoma of the liver of either the hepato- 
this tvpe of malignancy among these ma or cholangioma type. An additional 
Chinese. Analysis of the incidence in criterion was the presence of a definite 
the separated racial groups will show cirrhosis. This was true in all but one 
that as far as whites are concerned our of our cases as will be described in de- 
findings are comparable to those re- tail later. To further satisfy ourselves 
ported elsewhere. When the incidence we submitted most of this material to 
Dr. Wm. Boyd, Professor of Patholo- 


gy at the University of Manitoba, who 


in Chinese is considered it is found to 
be very high, so high that it would 


seem wise to consider the matter fur- Was kind enough to review it and to 

ther to ascertain if possible what fac- have made the photomicrographs which 

tors account for this great frequency. illustrate this paper. We feel that 
Primary carcinoma of the liver is there can be no doubt as to the diagno- 

one of the rarer forms of cancer. Sis of these selected cases, 

Counsellor and MclIndoe’ collected a When the percentage incidence in 


series of 42,276 autopsies in which the the different racial groups is consid- 
incidence of this malignancy was only ered (table I), the enormously in- 
0.14 per cent. The incidence in our creased frequency in the Chinese is 
series was i? cases in 1 9¢ 7 autopsies or imme diately evident. \mong whites 

: . there were 2 cases in 1828 autopsies or 

Presented at the San Francisco meeting of ; 
j ae fe + 0.109 per ce slichtlvy lowe 
the American College of Physicians, April 7 per cent, which 1s slightly lower 
1932. than the incidence noted above.* The 


4 
eo 
jt 
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TABLE I 
Incidence of Primary Carcinoma Liver 
NUMBER NUMBEROF PERCENTAGE 


OF CASES AUTOPSIES INCIDENCE 
Total 12 1967 0.61 
White 2 1828 0.109 
Chinese 10 139 7.19 
Counsellor and 
McIndoe? 42276 0.14 


incidence in Chinese with 10 cases in 
139 autopsies, or 7.19 per cent, is ex- 
tremely high. 

The Chinese resident in British Co- 
lumbia come almost entirely from the 
province of Kwangtung in the south of 
China, most of them being Cantonese. 
In trying to discover what factors 
might be responsible for this tremen- 
dous incidence of primary carcinoma of 
the liver we had to secure what infor- 
mation we could from that part of 
China. Statistics from Central or 
Northern China are of little, if any, 
assistance because of the great differ- 
ence in environmental factors. It is 
impossible to obtain accurate autopsy 
statistics from Kwangtung, but we 
were able to secure some information 
of value. Most of this was reported 
in our previous paper and needs only 
brief mention here. There can be no 
doubt that the incidence of chronic dis- 
eases of the liver, both cirrhosis and 
cancer, is greatly increased in Southern 
Asia and particularly in the south of 
China. One autopsy series showed 
more primary carcinoma of the liver 
than primary carcinoma of the stomach. 
It is also generally agreed that one, if 
not the main, cause for this increased 
incidence of chronic liver disease is the 
very great frequency of chronic intesti- 
nal disease including infestation with 
intestinal parasites. The commonest 
and probably most likely cause of 
chronic liver disease is the liver fluke, 





Clonorchis sinensis, which is acquired 
by eating raw fish, a habit very com- 
mon in this part of China. There are 
certain areas in Southern China where 
infestation with this liver fluke is so 
general as to approximate 100 per cent 
of the population. In such areas the 
incidence of primary carcinoma of the 
liver is known to be high. All of our 
Chinese cases showed a definite cirrho- 
sis which we take to indicate that the 
liver had been subjected to long con- 
tinued chronic irritation before the de- 
velopment of the malignant process. 
The pathogenesis would appear to be 
early and repeated, or long continued, 
infection with liver fluke with resulting 
chronic irritation leading to the de- 
velopment of a low grade hepatitis and 
cirrhosis. After years of this irritation 
some cases develop malignant degene 
ration. The nature of the irritant and 
whether mechanical or toxic or both is 
not clear. This is, however, another 
instance of the potency of chronic irri- 
tation in the production of cancer. 

It is not to be inferred that all liver 
disease results from Clonorchis infec- 
tion, for other parasites also occur and 
chronic bacterial infections of the in- 
testinal tract are not unusual. The liver 
fluke is certainly the most common 
offender. Investigation has shown that 
the great majority (75 per cent in one 
series) of Chinese coming to British 
Columbia are infested with liver flukes. 
Ordinarily such infestation causes no 
symptoms and is not considered a cause 
for exclusion from the country. 

Jecause of the growth of Vancouver 
and the failure of hospital facilities to 
keep pace with that growth, the number 
of Chinese patients admitted to the 
Vancouver General Hospital is gradu- 











Primary Carcinoma of 


ally being reduced. Overcrowding of 
that institution, during 
1927-1930, has led to the gradual ex- 
A sep- 


arate hospital for Orientals has also de- 


particularly 
clusion of the Chinese patient. 


creased the number of Chinese admit- 
ted to the General Hospital. Reference 
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the Liver in Chinese 
currence. It is regretted that the clini- 
cal details in some of these cases are 


so meager. In some instances the pa- 
tient was moribund on admission and 
The last 


case is reported in more detail because 


no history was obtainable. 


it was one of the two in which the cor- 














to table II shows the reduction in the rect ante mortem diagnosis was made 
TABLE II 
Comparison of Deaths and Autopsies Among Whites and Chines¢ 
TOTAL WHITE AUTOPS CHINES AUTOPSIES 
YEAR DEATHS DEATHS W HITT EATHS CHINESE 
N ( Ne 
1920 O88 641 113 17 47 19 40.4 
192] 598 568 12] 21.3 0) 1? 10.0 
1922 654 598 126 21.0 56 19 33.9 
1923 552 513 124 24.1 39 10 25.6 
1924 557 508 78 15.3 19 17 34.6 
1925 663 616 95 15.4 47 13 27.6 
192¢ 6HS89 641 133 2 7 4 16 333 
1927 738 714 119 16.¢ 24 9 37.5 
5139 4799 09 19 }( 115 34.1 
1928 906 877 175 19.9 29 4 13.8 
1929 900 87] 187 214 29 Q 276 
1930) R40 816 219 268 24 5 20.8 
1931 796 771 338 13.8 25 7 28.0 
3442 3335 919 27.5 107 24 22.5 
8581 8134 1828 2 447 139 30.2 
139 
tal \utopsies 1967 
number of deaths and autopsies on 
“—° ° ‘ : \} a S 
Chinese. If this continues, as seems 
; ; Os nital ne 79010 hines 
most likely, we will shortly see only an De pital no, I 10, ( 
ene . ; . I ed 45, was admitted Oct. 22, 1926, 
occasional Chinese at the Vancouver , 11 
Co ; iui complaining of swelling of the abdomen and 
General Hospital. Table II shows also — jegs and progressive weakness. He had been 
the increasing percentage of autopsies Canada 20 years. In January, 1926, he 
on whites. It is of interest that prac- became weak and unable to work, In July 
: ace bdomet wan 4 ' ’ dain . 
tically the same number of autopsies . en was larger and a tender lump 
; . ‘ ; ‘ ippeared in right epigastrium. He had lost 
on whites was performed in the four : 
é 18 Ibs in weight 
vear perioc 928-19 as i > pre- 
parses, 1928-1931, as in the ah Examination showed an emaciated dyspneic 
vious eight years and in each series middle-aged Chinese with dullness at the base 
there occurred one case of primary car- of the right chest. His abdomen was distend- 
: c ° ° ° 1 woth 111 fter . + tor 
cinoma of the liver in a white man. ed with fluid. After 2100 c.c. of chyliform 
ah . scitic fluid had been removed a slight 
lhe cases are reported briefly here- 1% scodliage ; tly 
d é , ? tender nodular mass could be felt the 
with in the order in which they ap- ; ; . 
: ie 2 ~s epigastrium and right hypochondrium, evi 
eares : ee eee oi ; . 
peared in our original article with the gently fiver. The liver seemed fixed. not 
three recent cases in order of their oc- moving with inspiration or change of posi 
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tion. The spleen was not enlarged. There 
was considerable edema of legs and feet. 

Laboratory observations. |Wassermann 
(blood), negative. Urine albumen, a trace, 
and occasional hyaline casts. N.P.N. 33 
mgm. per 100 c.c. of blood. Red blood cells, 
3,602,000; hemoglobin, 70%; white blood 
cells, 5,500. Gastro-intestinal x-ray, negative. 
Fluoroscopic examination showed the right 
side of diaphragm to be elevated to the level 
of the second rib, apparently due to an en- 
larged liver. Because of our previous obser- 
vations of primary carcinoma of the liver in 
Chinese such a diagnosis was made in this 
case. He remained in hospital four months, 
until his death, Feb. 13, 1927. The clinical 
course was that of a rapidly progressive 
hepatic cirrhosis. 

Autopsy report. The body was that of an 
emaciated, middle aged Chinese, with abdo- 
men distended with fluid. The right lung was 
firm in its lower half and seemed to be 
contiguous with the liver. The reason for 
this compression was seen to be due to an ex- 
tremely large growth originating in the liver 
which had grown through the diaphragm on 
the right and produced an upward displace- 
ment of the lower lobe of lung but had not 
invaded the lung proper. On section it pre- 
sented a somewhat lobulated grayish-white, 
firm, slightly bile-tinged, carcinomatous ap- 
pearance. The right lobe of the liver was 
generally involved; the left less so. The por- 
tal system was markedly compressed and the 
gastro-intestinal tract intact throughout. The 
left lung was negative. The heart was re- 
moved without detaching it from the right 
lung, and a projection of the growth the size 
of a hen’s egg was found in the right auri- 
cle. The peritoneal cavity was filled with 
chylous ascitic fluid. Further examination 
of the body revealed no other primary focus 
or other pathology. An anatomical diagno- 
sis of primary carcinoma of the liver with 
extension through the right side of the dia- 
phragm to the right pleural cavity and right 
auricle was made. Histological examination 
of the various sections from the liver con- 
firmed this and showed an associated exten- 
sive cirrhosis. 

Diagnosis. Primary carcinoma of liver 
(cholangioma type), with cirrhosis. 


wari 


Case II. J. Y., hospital no. A95277, Chin 
ese laborer, aged 33, was admitted June 18, 
1920. No history was obtainable. He pre- 
sented marked edema of the feet, legs and 
abdomen. The liver was enlarged and nodu 
lar. The patient lived only one and one-half 
hours after admission. 

Autopsy report. There was edema of the 
lower extremities. The peritoneal cavity 
showed ascities. The liver weighed 6,650 gm 
There were grayish-white nodules of vary- 
ing size, from 1 to 6 cm. in diameter, almost 
all in the right lobe. The intervening liver 
tissue was grossly cirrhotic. Metastatic nod 
ules were present in both lungs. No evidencs 
of other primary growth was revealed on 
further examination. 

Microscopic observations. In this tumor 
the cells were not as large as those seen in 
several of the other tumors of this series 
They were slightly pleomorphic, and the 
nuclei were hyperchromatic, pyknotic and 
mitotic. The cells were arranged in solid, 
relatively small, aggregations with no at 
tempt at acinar or duct formation, and in one 
area a definite tumor embolus was seen in a 
large vein. A well defined cirrhosis was pres- 
ent throughout. 

Diagnosis. Primary carcinoma of the liver 
(hepatoma type), with cirrhosis. 

Case III. Y. M., a Chinese laborer, aged 
45, was admitted to the hospital on March 
11, 1921. The past history revealed nothing 
significant. For fourteen months he _ had 
suffered from loss of weight and pain in the 
upper part of the abdomen, with occasional! 
attacks of fever. The patient was emaciated, 
with definite ascites and edema of the feet 
and legs. The liver was enlarged. He died 
on April 4. 

Autopsy report. There was marked edema 
of the lower extremities and cavity was filled 
with bloody fluid. The liver weighed 4,970 
gm., with the right lobe almost completel) 
replaced by large, grayish-white tumor 
masses, one, superficially placed, being ex- 
tremely degenerated and hemorrhagic, ap 
parently the source of the intraperitoneal 
hemorrhage. The left lobe also was studded 
with smaller nodules, many of which were 
bile stained, the intervening liver substance 
being cirrhotic. Metastatic nodules wet 











Primary Carcinoma of the Liver in Chinese 


found in the lungs, omentum and brain. No 


other primary growth was found on further 
examination of the body. 

Microscopic observations. Sections through 
the tumor tissue showed it to consist of an 
aggregation of large, atypical, pleomorphic, 
hyperchromatic cells, many of which wert 
multinucleation and 
the cells 


ranged in fairly compact masses, in others 


extremely large with 


mitoses. In some areas were ar- 
more loosely arranged, but on the whole th 
stroma was sparse and fairly general degen 
eration was apparent throughout. Definit 
periportal cirrhosis was in evidence. 

Diagnosis. Primary carcinoma of the liver 
hepatoma type), with cirrhosis. 

Case IV. G. 
ese laborer, aged 57, was admitted Jan. 17, 
1921. 


abdomen, 


Y., hospital no. B2907, Chit 
He presented swelling of the feet a1 
weakness and loss of weight for 
Ascites and edema of 

He died on Jan. 24. 
little of note 


one month. the feet 


were present. 


\utopsy report. Relatively 


found on external examination. 


Was 


was no edema of the extremities or ascites 
The peritoneal cavity was filled with clotted 


and fluid blood. 


apparently by 


The omentum was adherent 


recent adhesions to a mass in 


1 
i 


the inferior aspect of the right lobe of the 


liver in which a deep hemorrhagic split was 


resent, evidently the source of the hemorr- 


ige. The liver weighed 3,060 gm. It had 


been converted into a rather sclerotic, yellow- 
white mass with relatively little normal 


liver tissue present, with areas of necré 


throughout. Finger-like processes of tumor 


tissue were found protruding into the infer- 


r vena cava. No metastases were found in 


and there was no evidence of other 


he lungs, 


primary growth elsewhere in the body 


croscopic observations. The cells wer: 


irge, fairly uniform, hyperchromatic and 


itypical; the nuclear material especially 
but 


he giant-like forms seen in 


Was 


showed non 


caens€ 


the cells generally 


+ 


many of the 


hepatoma types. They were arranged about 


] + 
ennite, 


variously sized, ductlike spaces while 


definite tumor emboli 


vascular channels. 


Many areas were 


seen within Degenerative 


and inflammatory changes were in evidence 
but 


a definite relatively fine cirrhosis 


ughout, 
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Diagnosis 
(cholangioma type), with cirrhosis 
Case V. L. H. K., hospital no. 
d 47, 


history 


Primary carcinoma of the liver 
B21104 
Chinese laborer, age was admitted Jun 
24, 1922. No He 
complained of ascites and edema of the legs. 


He died on June 25 


was obtainable. 


Autopsy report. There was some edema 
of the lower extremities. The peritoneal 


cavity was filled with serosanguineous fluid. 


The liver weighed 2,400 gem. and was 
markedly cirrhotic in appearance, with many 
smalle and ire erayish-white nodules 
scattered throughout, chiefly in the right lobe 
In one are process of tumor tissue pro- 
ruded into ( rt px rtal vein Several 
rossly Ived perigastric lymph gland 
vere present There was n evidence of 


growth 


on irther examunat 

Microscoy observations. The cells were 
pleomorphic, generally pale staining and ar 
‘anged it olid sheets surrounding spaces 


sinuse Ss lined 


vascular 


by elongated endothelial cells, apparently ot 
he Kupffer type. In other areas, aggrega 
t ns 1 cells were e€ Vni¢ were 
of relatively enormous size, pale and with 
multinucleati nto many bizarre formations. 
Dense fibrotic bands surrounded these areas 
while the mer areas definite but finer 
cir he Ss Vas evil lent 

Diagnos Primar arcinoma of the liver 
hepatoma type), with cirrhosis 


B25496, 


Chinese laborer, aged 21, was admitted 


5, 1922. Six days before admission he noted 
anorexXla he idacl 


e and increasing vomiting 


He was in coma at the time of admission and 
died two days later. Ascites was present; the 
liver was palpable. There was no edema of 
the feet 

Autopsy report. There was no edema or 


1950 gm. A sit 


gle, large, gravish-white mass almost con 


laced the right lobe of the 


liver 


smaller discrete nodules sur- 


rounding it. No metastases were und and 
no other primary growth was revealed on 
further examinatior {i the body 

Microscopic observations. The tumor cells 
were uniform in size, rather small and tor 
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Fic. 1. (Case VI). Section of tumor, X 125. Well marked but aborted attempts 
at bile-duct formation are seen; the lining cells are 
chromatic, while frequent 


are apparent. 


° ‘3 


eae” a DP a 


Fic. 2. (Case III). Section of tumor, X 200. Numerous giant cell formations 


which are frequent chiefly 


intercommunications between neighboring 


in the hepatoma type of carcinoma of the 


very atypical and hyper 
ducts 





cm ey! 





liver. 
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ductlike 


spaces, many of which were very elongated 


surrounded gland or 


the most 


part 


Mitotic figures were numerous, but none of 


the very large cells were seen. A moderate 


amount of coarse cirrhosis was present 
throughout. 

Diagnosis. Primary carcinoma of the liver 
(cholangioma type), with cirrhosis. 
id | ja ome 
Chinese laborer, aged 53, was admitted 
15, 1923. 
[here was no edema of the extremities. The 
slightly 


331984, 
May 


evident 


Case F., hospital no. 


Extreme emaciation was 


liver was enlarged. There was no 


ascites. The patient died on May 26 


Autopsy report. External examuinatior 


negative results. There was no ascites 
or edema. The 
studded 

from 2 mm. to 2 cm 


lobes. A few 


were present in the spleen. 


gave 


liver weighed 2,000 gm. and 


was with grayish-white nodules 


in diameter throughou 


smaller, similar nodule 


Several metasta 
tic nodules found in three of the left 


ribs. No 


on examination of the remainder of the 


were 
was tound 
bod) 


other primary growth 


Microscopic observations. Throughout 


these sections many cords and columns 


liver tvpe were see! 


pleomorphic cells of 
Many 


correspondingly 


of them were extremely large, with 


large nuclei in which m 


ry 


tic figures were frequent.  Intersperse 


throughout were well defined bands of fi 


brous tissue of cirrhotic type in which fair] 


1 


numerous but well developed biliary ducts 


were present. 
Diagnosis. Primary carcinoma of the liver 
hepatoma type), with cirrhosis 
VIII. MecM., hospital no 
white laborer, aged 76 years, was 


July 12, 1926. He had had weakness for tw 


Case B73930. a 


admitted 


vears. Edema of the feet, legs and abd 
men was getting gradually worse. He was 
comatose at the time of admission and died 


on July 13 
Autopsy report. 
wer extremities 


There was edema of the 


Serosanguineous — fluid 


was peritoneal cavity and 


present in the 


in both pleural cavities. The liver weighed 
2,500 gm. and was studded throughout with 
many grayish-white, bile stained nodules, 


while a larger superficial mass on the super 


or surface of the right lobe was adherent to 


he hepatic flexure of the colon but did not 


49] 


Metastatic nodules 
lungs. No 


primary growth was found on further exami- 


extend into the lumen. 


were also present in the other 


nation of the body 

Microscopic observations. The picture pre 
sented in the sections from this tumor was 
practically identical with that seen in case 
VII, with the exception of an almost com- 
plete absence of cirrhotic changes. This 
would seem to be of interest owing to the 
tact that it is trom one of the two white 
men in our series and is the only patient 
showing } rhnosts 

Diagnosis. Primary carcinoma oi the liver 


(hepatoma type) 


no hospital number, a 


Chinese laborer, aged 35, admitted to the 
emerge! ward in an unconscious state or 
Sept. 5, 1927, and died within a few min- 
ites atter admission 

\utopsy record. The body was that of 
i well-developed nourished Chinese man. 
Nothing ren irkable was apparent on exter- 
nal examuinatio1 Phe peritone al cavity was 
complete filled with clotted and fluid blood, 
the Ss ce whicl Was I und if the mar}. 
gin « ver portion of the right lobe of 
he ve vhere i large degenerated carci 

na sn s. 5 by 6 cm., had eroded a 
larg ] vessel, the thrombosed end of 


vhich was apparent. The liver was small, 
veighing ly 1090 gm. It was markedly 
cirrhot In the ght lobe many grayish- 
white 1 les, varying in size trom that ot a 
filbert to that previously noted, were seen, 
ll more less degenerated in appearance 
Che left lobe was free from nodules. A large 
tumor embolus was present in the first por 
the inferior vena cava. No gross 


were found, and further examin 


revealed no other primary 


Microscopic observations. Sections through 


the liver showed the presence of many aggre- 


atypiK il liver cells, some of 


which appeared to be from eight to tet 
times the size of the normal cells, irregular 
in shape, with large, single or multiple hy 
perchromatic nuclei frequently showing mi- 
tosis. No attempt at acinar or duct formation 


was apparent although in a few areas the 


cells were arranged in solid cylindric forma 
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tions frequently showing considerable central 
degeneration. Extensive cirrhosis was pres- 
ent throughout with dense bands of fibrous 
tissue surrounding masses of these atypical 
cells. No tumor emboli were evident in the 
sections. 

Diagnosis. Primary carcinoma of the liver 
(hepatoma type), with cirrhosis. 

Case X. S. H., coroner’s autopsy, no his- 
tory available. The body was that of a 
Chinese laborer, aged about 45, who had died 
Dec. 16, 1928. Autopsy showed hemorrhage 
into the gastro-intestinal tract. No evidence 
of cancer of stomach or intestines was found. 
The liver showed extensive cirrhosis and 
carcinomatous nodules. Histologically, these 
were carcinoma of the hepatoma type. An 
extensive cirrhosis was present. 

Diagnosis. Primary carcinoma of liver 
(hepatoma type), with cirrhosis. 

Case XI. §S.G. P., hospital no. C37523, a 
Chinese laborer, aged 44, was admitted Sept. 
14, 1930, and died Sept. 26, 1930. His illness 
began one month previous to admission with 
indefinite pain in the right upper quadrant, 
sometimes followed by vomiting. Loss of 
weight (exact amount unknown), loss of 
appetite, acholic stools and icteroid tinge to 
conjunctivae were noted. Urine had _ been 
dark. 

Physical examination. The patient was 
very emaciated, deeply jaundiced. The ab- 
domen was not distended but tender over the 
right side. There was a nodular tender en- 
largement of the liver to below the level of 
umbilicus. X-ray examination of the gastro- 
intestinal tract was negative, and the Wasser- 
mann reaction was negative. 

Autopsy report. The body was markedly 
jaundiced, emaciated, abdomen distended, 
right lower extremity edematous. There was 
a nodular mass in the right hypochondrium. 
Old fibrous pleurisy, bilateral, with an old 
tuberculous focus in apex of left upper 
lobe was found. There were 1% pints of 
serosanguinous fluid in the abdominal cavity. 
The liver weighed 3,860 grms. and was 
markedly nodular and greenish-yellow in 
color. On section, four large degenerated 
masses, varying from a navel orange to a 
medium sized grapefruit were seen, chiefly 


in the left lobe. Scattered throughout the re- 





maining liver tissue were innumerable nodules 
varying from a bean to a walnut in size. 
These larger masses had varied colors; some 
cream-colored, others more deeply yellow 
and still others showing very extensive 
hemorrhagic extravasation. An advanced 
degree of cirrhosis was present in the inter 
vening liver tissue. No evidence of any other 
neoplastic process was found and no metas- 
tases. A diagnosis of primary carcinoma 
of the liver was made. Histologically this 
proved to be of the hepatoma type and ther: 
was extensive cirrhosis. 

Diagnosis. Primary carcinoma of liver 
(hepatoma type), with cirrhosis. 

Case XII, W. J., hospital no. C44523, 
English gardner, aged 57, was admitted 
March 11, 1931, and died May 4, 1931. 

Complaints. Patient had not been as well 
as usual, with drenching night sweats. There 
were many bad teeth which he wished ex 
tracted. 

History. This man was born in England 
in 1874; lived from 1892 to 1911 in India; 
came to Canada in the latter part of 1911, 
was in the Great War for four and a halt 
vears; discharged, A-l, no pension. Patient 
states that he has never been in bed until 
last year, when he was admitted because ot 
carbuncle on his back. This was incised and 
patient got along very well. While in India 
the patient had malaria on several occasions 
which cleared up with the administration ot 
quinine. He had also had some dysentery. 
He was treated early and with satisfactory 
results. Patient had a Neisserian infectior 
while living in India but denied lues. 

Present illness. This patient reported 
about one week ago requesting that he have 
complete extraction of all his infected teeth 
Prior to having this done a general examina- 
tion was made and on questioning he stated 
that for the past three weeks he had hee 
having very drenching night sweats and has 
had to change as often as ten times a night 
About Christmas time he had a sharp pait 
in his right abdomen which doubled him uy 
and at that time he reported to the Emer 
gency Ward and was given some Sipp) 
powders and placed on modified Sippy diet 
He states that the pain cleared up shortly and 


he has not been bothered since. Bowels ar: 
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regular when at his work which gives him 
considerable exercise, but when lying in bed 
he requires aperients each night. 
Examination. The patient was found to be 
a rather short man, slightly stooped and in 
poor physical condition. His 
dropped 20 Ibs. in the last month. Teeth were 


weight has 


ry bad shape; x-ray showed several 1 


On the left side of neck at th 


Im Ve 
fected roots. 
angle of jaw there was a small hard gland; 
also a few very small glands in the posterior 
infected teet! 


Blood 


cK yuld he seen 


triangle, possibly from the 
Lungs and heart were normal. 
135/78. A tumor 


about midway between the costal margin anc 


pres 


sure Was 
] 


1e pubes which moved freely on respiration 
and on palpation there could be felt a ver 


definite, firm mass. This appeared to be the 
lower margin of the liver. Spleen was als: 


Rectal 
Pupils and reflexes were normal. 


*} 


examination was negative 


palpable. 


Laboratory findings. Gastro-intestinal x 


evidence of an 
the he 


ray examination showed no 


organic lesion. However, 


intrinsic 


atic flexure, ascending colon and proximal 


I 
half of the descending colon were displaced 
downwards and inwards, apparently by a 


hypochondrium. Blood 


Red blo« d ce Ils 


mass in the right 


roy 
Kahn 


reaction was negative. 


5,216,000; hemoglobin, 94% white blood 
cells, 11,100; >= polymorphonuclears, 78° 
Urinalysis essentially negative. Van det 
Bergh: normal delayed reaction; normal 


quantitative estimation. A provisional diag- 
of primary carcinoma of the liver was 
made and on March 21, 1931, an exploratory 


laparotomy was performed, confirming thi 


diagt sis. The 


emaciated, 


1 


patient became progressivel 


veaker and with quite frequent 


ig night sweats, and expired May 4, 
findings. The body was that 

rly well developed but extremely emaciat 
The re 


n beyond 


¢ hite male, 57 vears of age was 


ittle of note on external examinati 
presence ot 


he aled, 


an old long right rectus i 


and a nodular mass in the 


r upper quadrant of the abdomen. Thi 

dome of the diaphragm on the right reach 

to the fourth rib. Pleural cavities were free, 
wever, and the right lung was emphysema 


hroughout and showed 


an occasiona 
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plaque like halt bean-sized greyish 


these 1 


small 


pink subcapsular nodule; ules were 
left 


lower lobe 


also seen in the lung. The posterior 


half of the left edematous, 


1 and 


congested, an 


was 


showed scattered bronch 


pneumonic areas. The heart was of normal 


size and showed relatively little of note 
‘ ' ry ' , 
grossly lhe liver extended 9 cms. below the 


right costal border, 2 cms. below the left 


below the ensiform 


and 3 cms 


limit + If riot 
Iimiut rigi 


in the midline. The upper 
as before stated, at 


The liver 


, rf 
markedly nodular, studded with i 


the level of 
] 
4 


weighed 3,860 grms. 


me ble grevish-white relativel soit 
somew ibbe I ile va yr trom a 
filbert t i ipeiruit 1 S1Z¢ Che right lobe 
was chiefly involved and its lower border 
posterior was at the crest of the ilium. It 
vas marked] adherent t the < m and 
patic flexure which were pushed anterior] 
and mediall the growtl e gall blad 
ler was small but gros tact. On sectior 
ese es ‘ he exte 
: , 
and presented varying ¢ rs—son re vel 
" eT I ( A te and still 
ithers showed extensive hemorrhagic ex 
trav t Che small BOs ed 
oute rim I tive ell preser\ ~ 
perigast l pre rt involve L nds 
ere pres i ist test tr t was 
negative t h t it Pp reas tnou ] 
idherent to the w , we ¢ rowt 
ved M i s Spi 
i 1 r 1 i Cnais were il »>q t cent 
i neoT tic | s d ¢ rel 
tT vel i il OT s DI i t TI blad 
er and {| tate were ilso negative Phe 
} \ ( 11 evidet Pp t] 
I This w ( lent i I 
ca t t live t metastase t 
{ 1 lyr ] Is and ¢ i t¢ 
minal | pneumonia in t lowe 
he 
Microscopic findings. A large number 
N 5 ere take thro r} | Va S port 
t ns the ] Ve i tl 1g ik sin l 
plaque lK¢ | lu £ \ Ve 
TC? 1 il ‘ I I { l pl t 








less spherical, deeply-staining cells of atypi- 
cal epithelial form. Mitotic figures were fre- 
quent but no tendency toward giant cell 
formation was evident. The cells were fre- 
quently arranged in columns with spaces 
between. A very sparse fine trabecular 
stroma was present and where the liver tis- 
sue was incorporated there was a definite but 
relatively slight cirrhosis. The spaces men- 
tioned above were evidently aborted attempts 
at duct formation. Extensive fatty infiltra- 
tion and considerable hemorrhagic extravasa- 
tion was also present. The sections through 
the glands and nodules in the lungs showed a 
process similar to the above. 

Diagnosis. Primary carcinoma of the liver 
(cholangioma type), with cirrhosis. Metas- 
tases to lungs and regional lymph glands. 


CoM MENT 


Sex and Age. All twelve cases oc- 
curred in males. We see a much small- 
er number of Chinese women in pro- 
portion to men than is true in whites. 
This is not sufficient to explain the 
great frequency of primary carcinoma 
of liver in males. Our impression is 
that some additional environmental 
factor must play a part in the causation 
of this condition. The average age was 
46.5 with extremes of 21 to 76 years. 
Tase III 
Age Incidence 


DECADE CHINESE WHITE 
21 to 30 1 0 
31 to 40 2 0 
41 to 50 5 0 
51 to 60 2 1 
61 to 70 0 0 
71 to 80 0 1 
10 z 


It is interesting that 5 of the 10 Chinese 
cases occurred in the fifth decade. 
There are no symptoms 


Symptoms. 
characteristic of primary carcinoma of 
the liver. The patients usually present 
the clinical picture of a rapidly pro- 
gressive cirrhosis of the liver with un- 
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usually speedy emaciation. Edema of 
the extremities commonly occurs and 
ascites is usual. Jaundice occurs in 
some cases but is not constant. The 
high fixed liver may be a suggestive 
factor in the diagnosis. This was noted 
in a number of our cases. It was es- 
pecially well shown in case I in which 
a radiograph of the chest showed the 
right diaphragm up to the second rib. 
The liver was fixed and did not de- 
scend with inspiration or changes in 
posture. 

Antemortem diagnosis of primary 
carcinoma of liver was made in two 
cases, | and XII in this series. In case 
I this was made entirely on clinical evi- 
dence and on the negative laboratory 
findings. The high fixed liver was a 
noticeable feature here. In case XII the 
antemortem diagnosis was confirmed 
by an exploratory laparotomy and 
biopsy. 


PATHOLOGY 


Primary carcinoma of the liver may 
be divided into two types on the basis 
of the cellular pathologic changes: (1) 
hepatoma, a true liver cell tumor, and 
(2) cholangioma, a bile duct tumor. 

In this series there were eight hepa- 
tomas and four cholangiomas. 

The relation of cirrhosis to primary 
carcinoma of the liver is definitely es- 
tablished. Some observers go so far as 
to question the diagnosis of a primary 
carcinoma of the liver in the absence 
of a definite cirrhosis. The cirrhosis 
may be either portal or biliary and is 
probably a precursor of the carcinoma. 
In cirrhosis, a degeneration of the liver 
cells and bile ducts occurs followed by 
some evidence of regeneration or at- 
tempts at regeneration which may re- 
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sult in the disorderly growth which 
characterizes these carcinomas. Eggel* 
found cirrhosis in 85 per cent of hepa- 
tomas and 50 per cent of cholangiomas. 
In our series, cirrhosis was present in 
all four of the cholangiomas and in 
seven of the eight hepatomas, the ex- 
ception being in one of the white pa- 
tients in the series. The microscopic 
sections in this case were so definitely 
those of a true hepatoma that we have 
no hesitation in including it in this 
series in spite of the absence of the 
usual cirrhosis. 

Metastasis appears to occur entirely 


by the blood stream. The hepatomas 
invade the capillaries and gross tumor 
emboli are frequently seen in these 
cases in portal vein radicles and in the 
inferior vena cava. The cholangiomas 
are said to metastasize earlier and more 
frequently than the hepatomas. In this 
series, however, metastases were more 
frequent among the hepatomas, occur- 
ring in five of the eight cases and being 
found in only two of the four chol 
angiomas. The lungs were involved in 
five cases; the ribs and spleen in one 
case; the mesenteric and _ perigastric 
glands in two, and the brain in one. 
While nothing has been added to our 
knowledge of primary carcinoma of the 
liver by this contribution it seemed 
worthy of record: (1) because of the 
rather large number of cases of a com- 
paratively rare condition, and (2) be 
cause of the high incidence in the Chin- 
ese. This increased incidence in the 
Chinese in our series is, we believe, a 
result of the fact that these immigrants 
come from Kwangtung, a province in 
China where chronic disease of the 
liver and primary carcinoma of the 


liver are of more frequent occurrence 
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than in other parts of China. Infection 
with Clonorchis sinensis may have been 
the exciting factor in the production of 
these carcinomas. 


some of primary 


have resulted from 


the 


while others may 


chronic irritation of liver due to 
other causes (hepatitis with resulting 
cirrhosis). While the actual parasites 
were not found in any of our cases, the 
infection with Clonorchis is after all 
only the exciting factor, the parasites 
setting up a chronic irritation resulting 


in a cirrhosis and in some cases in pri- 


mary carcinoma. 
In an autopsy on a Japanese male, 
aged 46, we found an extensive in 


volvement of the liver with Clonorchis 
smmensts which had converted it into a 
more or less polycystic, 


venerated 


markedly de- 


structure, these cyst forma 


tions being dilated channels. 


Inhiary 


Histologically, definite evidence of 


bile 


regeneration wa 


cirrhosis, duct and slight liver cell 


s apparent. This seems 
of interest in the possible correlation of 
cirrhosis of the liver with primary car 
cinoma, for, as Maxwell states from 
personal knowledge, primary carcinoma 
is common in certain lim 

China 


infection is common. 


liver 


ited areas in where Clonorchis 


In the past three months we have 


found a coincident Clonorchis infection 
in a Chinese woman dying of a miliary 


tuberculosis and in Chinese male 


dving ot massive hemorrhage 


Trom 
a? I] 


gastric ulcer. These had produced no 
gross pathologic change in the liver and 
on histological examination showed 
seems 


only a chronic cholangitis. It 


probable that had these patients lived, 


a more definite cirrhotic process might 


have been established. 


The liver in one of our white cases 
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showed no cirrhosis but in the other, 
case XII, there was a very slight de- 
gree. This is of interest as this man 
had lived in India on a tea plantation 
for 20 years and gave a history of ma- 
laria and, apparently, dysentery, and 
there is a likelihood of his having had 
some parasitic infection while there. 


CoNCLUSION 


1. A series of twelve cases of pri- 
mary carcinoma of the liver is pre- 
sented. Ten of these are in Chinese 
and two in whites. These were ob- 
served at the Vancouver General Hos- 
pital in the twelve years, 1920 to 1931, 
inclusive. 

2. The incidence of the series as a 
whole was: 12 cases in 1967 autopsies, 
or 0.61 per cent. The incidence in 
whites was: 2 cases in 1828 autopsies, 
or 0.109 per cent. The incidence in 
Chinese was: 10 cases in 139 autopsies, 
or 7.19 per cent. 

3. The Chinese came entirely from 
the province of Kwangtung in the 


south of China. Investigations have 
shown that in that area as high as 100 
per cent of the population are infested 
with intestinal parasites. The common- 
est is the liver fluke, Clonorchis sinen- 
sis. All of these cases showed a cirrhosis 
suggesting previous chronic liver irri- 
tation. 

The high incidence of primary car- 
cinoma of the liver in these Chinese 
may, we believe, be a result of the fre- 
quent infestation with intestinal para- 
sites. 

5. Eight of the twelve cases were 
hepatomas or liver cell carcinomas. 
Four were cholangiomas or bile duct 
cell carcinomas. 
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Some Recent Observations Regarding the Nature 


of Epilepsy 


By Irvine McQuarrie, 


INTRODUCTION 

SURVEY of the literature on 

the subject reveals the fact that 

there has been a notable revi 
val of interest in the problem of epilep- 
sy during the past few years. Although 
the annals of medical history are re 
plete with references to this bizzare 
convulsive disorder, there have been but 
two short periods before the present in 
which measurable progress toward so 
lution of its problems has been made 
The first of these was that in which the 
illustrious physician, Hippoe 
(460-347 B.C.) 1 4 


dissipating the cloud of 


(Greck 
rates succeeded in 

superstition 
that had previously enshrouded the dis- 
laid the 
present conception regarding it. 


for our 
The 
second covered a span of approximate- 
(1855-1885), 


ease and foundation 


ly thirty years during 


which Laycock? introduced bromide 
therapy and Kussmaul and Tenner, 
Jackson,* Gowers® and others made a 
vigorous attack upon the problem of 
pathogenesis using both clinical and ex- 


perimental methods. 


From the Department of Pediatrics of the 
University of Minnesota, Minneapolis, Minn 
esota 

Presented at the San Francisco Meeting 
tthe American College of Physicians, April 
0, 1932? 
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M.D., Minneapolis, 


Winn. 


Of special interest to us here is the 
fact that these early investigators ex- 
pressed certain views regarding the na- 


ture of the disease which are similar to 


those held by leading neuropathologists 


today.®* In his plea for recognition of 


the fact that epilepsy is not a “sacred” 


disease but, like any other disorder of 


the body, has a natural cause, Hippoc- 


concluded that who- 


ever is acquainted with such a change 


in men and can render a man humid 


and dry, hot and cold by regimen could 


also cure this disease’. Regarding the 


relative importance of various causa- 


tive factors Kussmaul and ‘Tenner 


(1859) made the 


“Every physician of the present day 


following statement: 


who is at all judicious will relinquish 
the hope cherished with childlike con- 
fidence by certain schools and times 
that pathological anatomy is destined to 
give an explanation of the nature and 
seat of epilepsy, and he will only expect 
that result from the progress of the ex- 
perimental physiology of nerves.” 
Gowers held a similar opinion, stating 
that, “It is a disease of tissue, not of 
structure’. He was convinced that final 
solution of the problem must await 
further advances in brain cell physiolo- 
oy, 


~ 


Among the contributions made dur- 


ing the present period have been the 
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following: (1) The introduction of 
phenylethylbarbituric acid as a specific 
remedial agent; (2) the observation 
that marked symptomatic improvement 
or from the use 


uv 


results from fasting™" 
of a ketogenic diet ;'°''’ and the discov- 
ery that certain factors, such as the 
state of oxygenation of the blood,® the 
acid-base equilibrium'*'**'* and the 
water balance of the body'’®’® may 
greatly influence the occurrence of seiz- 
ures. In their recent monograph on the 
subject Lennox and Cobb® summarize 
the present status of the problem as 
follows: “The physiological changes 
which we have mentioned (anoxemia, 
‘alkalosis and edema) are themselves 
only contributory factors. They tend 
to induce seizures by increasing the ir- 
ritability of nervous tissues, producing 
an effect which is not specific for epi- 
lepsy. Furthermore, the physiological 
changes mentioned will produce seiz- 
ures only in those who are subject to 
seizures. Therefore, the question yet 
remains, why, under a given stimulus, 
one person should have a seizure and 
another not... Though this variability 
is presumably related to the subtle 
chemistry of the brain cell, its elucida- 
tion is for the future . . . As we have 
emphasized above, there is no constant 
anatomical lesion in epilepsy, and only 
a minority of all patients with exten- 
sive cerebral pathology have fits. We 
are forced then to postulate some un- 
known constitutional element. This 
abnormal ‘convulsive capacity’ is pre- 
sumably present in some degree in each 
person with epilepsy.” 

The purpose of the present paper is 
to review some of the data from sev- 
eral of our recent studies, which were 
undertaken primarily with the hope of 
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obtaining information regarding the 
basic nature of the elusive functional 
pathology (“nervous instability”) upon 
which this “abnormal convulsive ca- 
pacity” is dependent. Our experimen- 
tal approach to the problem has been 
that of attempting to elucidate the 
mechanisms by which epileptic convul- 
sions are either induced or prevented 
from occurring by certain changes in 
regimen. The particular studies pre- 
sented here concern the relationship of 
water and mineral metabolism to the 
occurrence of seizures. While evidence 
obtained by this indirect method must 
of necessity be incomplete and more or 
less presumptive in character, it is ob- 
vious that any data whatsoever, which 
point to adisturbance in brain cell 
physiology, may be important for the 
ultimate solution of the problem. 
RESULTS 

Examples of data from two different 
series of clinical experiments are pre- 
sented in detail on the accompanying 
graphic charts which are largely self- 
explanatory. They have been selected 
from a more extensive study on the 
water and mineral metabolism'’’* t 
illustrate several points of difference 
between the reaction of the epileptic 
and that of the normal subject under 
given conditions. 

These conditions and the methods of 
procedure used were essentially as fol- 
lows: Each experimental subject was 
kept in a small metabolism ward in 
company with another patient under 
the constant supervision of a_ well- 
trained special nurse. He was kept in 
bed under light covers continuously ex- 
cept for short periods when allowed uy 
to use the bed-side commode and to be 
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weighed. The room temperature was 
kept between 20° and 24°C 
relative humidity between 40 and 66 


and the 


per cent so that there was no sensible 
sweating. Each day was divided into 
four six-hour periods in each of which 
the diet, water intake and medication 
were the same, At the end of each six- 
hour period the bladder was complete] 
emptied into a weighed container, after 
which the net body weight was deter- 
mined on an accurate scale, sensitive to 
five grams. The food, water and medi 

cation for the next period were then 
given. The diet for the first patient 
(chart 1), which was uniform through 
out the study, consisted of distilled 
water, cane sugar, egg 


gg yolk, egg white, 
fresh 40 per cent cream, clear lemon 
juice and whole-milk powder — sub 
stances of comparatively constant com- 
position which lend themselves to ac- 
curate analyses. In the second experi 


ment (chart Il), heavy cream and cane 


Urea It L.Extra 
9m darly | Water O 24 gm 
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sugar alone were given because it was 
desired in this instance to have a still 


lower mineral intake. The complete 


water balance was measured according 


to the method described by Newburg 


and Johnston. 

The experiments shown on chart | 
illustrate the effect of induced changes 
in the state of hydration of the body 
the exchange and the 


upon mineral 


occurrence of convulsive seizures in an 


of a 


epileptic girl fourteen years ge, 


This particular patient was selected for 
the study because of the great severity 
) 


12 


under treatment ) 


of her epilepsy (2 to convulsions 
daily and 


when not 


because she had previously been found 


to be amenable to luminal therapy and 


was extremely sensitive to alterations 
in her water balance. She was given a 


maintenance diet with sufficient water 


to satisfy her thirst and her physiologi- 
cal requirements under ordinary condi- 


tions, as determined by a three-day pre 


ontrol 
Pe riod 


Pitressin 


Control 
y Period Scceve y Fh 








conditions. 
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liminary period, not included in the 
chart. The single variable factor for 
each distinct period is indicated at the 
top of the chart. 


The close relationship between the 
water balance of the body and the oc- 
currence of seizures was the most strik- 
ing observation of this study. It is ob- 
vious that sudden storage of water was 
followed within from 18 to 36 hours by 
numerous grand mal attacks, whereas a 
negative balance from any cause was 
followed fairly promptly by their ces- 
sation. In respect to the mineral bal- 
ance, the most important results were 
those pertaining to the excretion of po- 
tassium and sodium. The contrast be- 
tween the non-convulsive and the con- 
vulsive periods, as regards the ratio of 
urinary K to urinary Na was striking. 
In all but the last period Na predomi- 
nated during periods of negative water 
balance with freedom from seizures, 
whereas the excretion of K greatly ex- 
ceeded that of Na during the convul- 
sive periods. The ratio 

m.eq. KK 

~m.eq. Na 
for each of the experimental periods 
was as follows: Urea period, 0.8; first 
water storage period, 2.5; phenobarbi- 
tal period, 0.6; control period, 0.7 ; and 
pitressin period, 2.3. From the view- 
point of the pathogenesis of seizures 
these facts appear to us to be of con- 
siderable significance. When the large 
negative balance of K for the water 
storage periods was first recognized, it 
was casually looked upon as_ being 
merely secondary to the convulsions; 
that is, it was interpreted as represent- 
ing nothing more than an attempt on 
the part of the tissues to furnish base 


for neutralization of the HCO, and 
lactic acid accumulating in the bod) 
fluids during the seizures. The objec- 
tion to this assumption, however, is the 
fact that the increase in Ik output mani- 
fested itself from 12 to 36 hours before 
the first convulsion of each series, at a 
time when water was being stored. This 
phenomenon was particularly striking 
during the pitressin antidiuresis period 
where it preceded the first convulsion 
by more than 36 hours. 

Since in the human subject most of 
the K of the body is held within, and 
most of the Na outside, of the cells, as 
determined by the semipermeability of 
the cell membranes, it appears clear to 
us that the preponderance of Na and 
Cl in the periods of diuresis indicates 
removal of extracellular fluid ; whereas, 
excessive excretion of K, as during the 
pitressin period, indicates a “leakage” 
of this element from within the body 
cells. This response to pituitary antidi- 
uresis has not been seen in normal 
subjects nor in mildly epileptic patients 
in whom the procedure has not been 
pushed to the point of inducing seiz- 
ures. In fact, normal subjects taking 
the diet given here show a predomi- 
nance of Na and Cl excretion during 
pitressin antidiuresis, The amount ot 
K in the pituitary extract is far too 
small to be a significant factor in the 
increased K output. It is interesting 
that K and Cl instead of Na and Cl 
predominated in the extra water elimi- 
nated in the post-pitressin period. This 
may be interpreted as indicating that 
stored extracellular water contained 2 
considerable amount of K which had 
diffused into it from the cells during 
the pitressin period or that some of the 
water retained had been stored within 
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the cells and had carried K with it as it control period. The appearance of this 
was expelled from them following the subcutaneous edema, which cannot be 
disappearance of the pitressin effect. adequately explained by the compara- 
The water and mineral exchanges tively small magnitude of the positive 
during the period of intensive pheno- water and mineral balances on these 
barbital therapy were of special inter- two days, suggests the possibility of a 
est. The body weight, which had risen translocation of water from the intra- 
very rapidly during the preceding pe- to the extracellular position. 
riod of forced water drinking con- Observations similar to the foregoing 
tinued to increase slightly during the on the relationship of water storage to 
first three days with storage of small the occurrence of grand mal seizures in 
amounts of the various minerals. At severely epileptic patients suggested the 
the end of the second day the patient type of experiment represented on 
showed fairly marked puffiness of the chart II. It was assumed that a more 
face and definite pitting edema over the or less crucial test of the fundamental 
legs but with normal urine findings and importance of this relationship in the 
no signs of myocardial insufficiency. disease would be the response of mildly 
This disappeared following the occur- epileptic patients to forced water drink- 
rence of a spontaneous diuresis, which ing and simultaneous pituitary anti- 
began on the third day and reached its diuresis during their free intervals be- 
height during the post-phenobarbital tween regular attacks. Experiments 
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undertaken with this in mind demon- 
strated that it is possible in a high per- 
centage of cases to induce typical grand 
mal seizures (and very occasionally 
petit mal) by this procedure. Non- 
epileptic subjects of a similar age group 
have failed to have seizures of any kind 
when treated in the same or an even 
more rigorous manner. The results thus 
far suggest that the test is more or less 
specific in bringing out at least one 
characteristic weakness in the physio- 
logical adjustment of the epileptic pa- 
tient, even when this is latent. 

The data presented in chart II are 
typical in showing the contrast between 
the response of the non-epileptic and 
that of the epileptic subject to sus- 
tained pituitary antidiuresis. When 
both were placed on extremely low 
mineral diets and were given the 
amounts of water indicated and at the 
same time sufficient pitressin subcu- 
taneously to prevent water diuresis, the 
mild epileptic had a typical seizure at 
the end of thirty hours and after a gain 
of only 1.5 kilograms, or 3 per cent, in 
body weight; whereas the non-epilep- 
tic had no convulsive reaction in spite 
of a gain of 2.5 kilograms, or more 
than 5 per cent, in body weight. The 
latter experienced much more abdom- 
inal discomfort, nausea and malaise be- 
fore her test was completed than did 
the epileptic patient, which indicates 
that the control was sufficiently rigid. 

Following the recovery of his water 
balance after the first test, the epilep- 
tic patient was again subjected to the 
procedure but this time with just suffi- 
cient NaCl added to the diet to prevent 
dilution of the extracellular body fluid 
by the retained water. As shown on 
the chart the effect of the latter mea- 


sure was apparently to prevent the oc- 
currence of a seizure even though the 
test was continued over 48 hours and 
2.5 kilograms of water was retained as 
against 1.5 kilograms in the previous 
test. Several days later repetition of 
the procedure without addition of the 
salt was once more followed by a typi- 
cal grand mal attack at the end of 18 
hours. The resemblance between the 
reaction of the non-epileptic subject 
during the regular test and that of the 
epileptic, when extra NaCl was given, 
was striking to the last detail, except 
for the fact that the latter subject final- 
ly vomited after the procedure had been 
carried well beyond the point usually 
necessary for induction of seizures. 


DISCUSSION 


Although the data presented here are 
in themselves clear-cut, their interpre- 
tation in respect to the mechanism of 
the convulsive seizure must of necessi- 
ty be highly tentative because the evi- 
dence is incomplete and is more or less 
inferential in character. Nevertheless, 
with these limitations definitely in 
mind, it is interesting to conjecture re- 
garding the possible sequence of events 
which appear to lead up to the convul- 
sion under the conditions of our experi- 
ments. 

If we assume that epilepsy is a dis- 
order of the nervous system in which 
there is an inherent disturbance in brain 
cell physiology, what particular func 
tion of the cell may be deficient ? Hav- 
ing practically ruled out increased in- 
tracranial pressure and the vasopressor 
action of the pituitary extract as pri- 
mary factors in the causation of seiz 
ures in the antidiuresis experiments,” 
we believe that such data as we have 
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here may indicate an inherent weakness 
in the mechanism for controlling the 
semipermeability of the brain cell mem- 
When the subject, who has 
been on a low mineral diet for a num- 


branes. 


ber of days, is forced by sustained anti- 
diuresis to retain a volume of distilled 
water equal to from 3 to 6 per cent of 
his original body weight, a significant 
decrease in the total osmolar concentra- 
tion of the electrolytes in his extracell- 
found to occur. 


ular body fluids is 


Under these conditions there is un 


doubtedly a strong tendency for an ex 
cess of water to enter the fixed cells of 
the brain and other organs and for in- 
tracellular elements to diffuse outward 
because of the lowered osmotic pres- 
sure of the fluid outside of the cell. 
From the data presented, it appears 
that the normal subject can temporarily 
withstand the strain of this rather dras- 
tic modification of the extracellular 
fluid, whereas the epileptic’s margin of 
protection is much narrower. We have 
pictured the situation tentatively some- 
what as follows: The chemical struc 
ture of the brain cell membrane may 
be deficient or the cell colloids as a 
whole may be abnormal in their consti 
tution or in their mutual relationships. 
Variability in clinical severity might 
well be determined then by the type and 
degree of abnormality present. In the 
case of the severely epileptic patient, 
(chart I) not only sustained pituitary 
antidiuresis, but the mere drinking of 
extra water following a period of de- 
hydration resulted in the occurrence of 
many seizures. The mechanism here is 
probably the same as in the mild case 
(chart II) in which a convulsion was 
induced, namely, that extra water en- 
ters the cells and K diffuses from them 
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at the same time because of functional 
infficiency in the cell membranes. It is 
conceivable that the resulting disturb- 
ance in the equilibrium between the 
various electrolytes and the imbibition 
, the cell 
would account for the wide-spread ir- 
The as- 


of extra water by colloids 
ritability of the brain cells. 
sumed imbibition of water by the brain 
cells with simultaneous loss of K has its 
analogy in the experimental observation 
of MacDonald,” that 
Ringer's solution swells and loses K by 


nerve tissue in 
diffusion at a point of stimulation or 
injury. It is known from the work of 
Syz*' and others that any form of ex- 
citation or injury increases cell mem 
brane permeability. Most factors which 
cell 


increase ¢ xcitability also. 


increase membrane permeability 
pre ybably 
Whether or 


membrane activity, such as that postu- 


not a disturbance in 
lated here for the purpose of discus- 
sion, would be more likely to depend 
upon a defect in the chemical structure 
of the brain cells or upon extrinsic ner- 
cannot be 
We 
have some evidence of a disturbance in 
to cholesterol in 


vous or hormonal factors 


said from the data now available. 


the ratio of lecithin 


the blood plasma in relationship to seiz- 


ures.** This may indicate an abnormal 
state of equilibrium between these 
physiologically antagonistic substances 


which is characteris- 
While there was 


in the brain tissue, 
tically rich in them. 
found no constant relationship between 
the occurrence of seizures and the ab- 
solute level of either cholesterol or leci- 
thin, the ratio of the latter to the form- 
er was found repeatedly to be highest 
at or very near the time of a convulsion 
the 
when samples were taken 


and lowest at time most remote 


trom one, 
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serially on an individual patient. In the 
light of the fact that lecithin and cho- 
lesterol are considered to play a major 
role in the regulation of cell membrane 
permeability,** these data tend to sup- 
port the idea of defective cell struc- 
ture. Comparative brain analyses are 
at present being made for further test- 
ing this possibility. There are facts, on 
the other hand, which indirectly sug- 
gest the alternative explanation of a 
disturbance in the extrinsic nervous or 
hormonal factors governing permeabil- 
ity. Further investigation in this field 
is urgently needed. 

In favor of the view that the charac- 
teristic convulsive tendency of the epi- 
leptic is dependent upon an inherent de- 
fect in the mechanism for controlling 
this important cell function, is the cir- 
cumstance that various factors (nar- 
cosis, sedation, etc.), which favor ces- 
sation of seizures, are known to de- 
crease permeability, while those which 
favor their occurrence (alkalosis, an- 
oxemia, injury, stimulation ) are known 
to increase it. On the basis of general 
considerations such as the latter, 
Georgi has already elaborated a 
theory of increased cell membrane per- 
meability in this disease. While our 
evidence is inadequate at the present 
time for formulation of a definite 
theory, we believe that the final solu- 
tion of the epilepsy riddle will be found 
in some such abnormality of brain cell 
function as that suggested above. 


SUMMARY AND CONCLUSIONS 


1. Experimental and clinical studies 
on the relationship of epileptic seizures 
to variations in the water and mineral 
exchanges of the body are briefly re- 
viewed. 


2. Production of a deficit in the 
body water by any means tends to 
cause a temporary cessation of convul- 
sions in severely epileptic children. 

3. Re-establishment of a positive 
water balance results in recurrence of 
seizures in such patients. 

4. Typical grand mal attacks can be 
induced in a high percentage of the 
mildly epileptic patients, but not in non- 
epileptic subjects, by giving water at 
the rate of from 2 to 5 c.c. per kilo- 
gram of body weight per hour while 
maintaining effective pituitary antidiu- 
resis. This difference in response be- 
tween non-epileptic and epileptic pa- 
tients appears to be sufficiently specific 
to serve as a test in differential diag- 
nosis in obscure cases. 

5. Dilution of the extracellular body 
fluids is considered to be essential to 
the induction of seizures under these 
conditions, because addition to the low- 
mineral diet of just sufficient NaCl to 
prevent dilution tends to prevent their 
occurrence. 

6. Mineral studies show that during 
periods of diuresis and freedom from 
seizures the excretion of Na and Cl 
greatly exceeds that of K. 

7. In one series of experiments it 
was found that the K balance was 
strongly negative during convulsive pe- 
riods, when water was being stored. At 
the same time Na showed a slightly 
positive balance. 

8. Since most of the K_ of the 
human body is held within the cells, 
this marked increase in K_ excretion, 
which manifested itself in the case ot 
the severe epileptic from 2 to 36 hours 
before convulsions began to occur, in- 
dicates a “leakage” through the cell 
membrane. This phenomenon has not 
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been found to occur in normal subjects 
under similar conditions. 
9. ‘These and other data referred to 


are tentatively interpreted as favoring 
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Modern Muscle Physiology and Circulatory Failure 


By J. C. Meaxins, M.D., C.M., LL.D., F.R.C.P., F.A.C.P., Montreal, Canada 


HE prevailing interpretation of 

circulatory failure, particularly 

when conceived as cardiac in ori- 
gin, is usually founded upon an ana- 
tomical concept, the reason most prob- 
ably being that the special senses are 
appealed to. The murmurs produced by 
valvular defects are readily heard or 
felt. The irregularities of rhythm are 
likewise recognizable either by palpa- 
tion of the pulse or by graphic records 
such as the electrocardiograph. The 
rest of the disorders or deficiencies of 
function are covered by that all- 
embracing term, myocarditis. What 
this exactly means is hard to define and 
the term has probably done more to re- 
tard our investigation of circulatory 
disease than any other single factor. 
The cardiac muscle, the very main- 
spring of the circulatory system, has 
received but scant attention. It is a 
fact that whereas twenty years ago the 
stethoscope was the last court of ap- 
peal in cardiac diagnosis, now the elec- 
trocardiograph is the main arbiter. But 
no matter how meticulously the ORS 
and ‘T’ deflections are studied the 
knowledge so obtained is but limited 
and what is worse it becomes almost 
Delphic in its oracular dogmatism, 
platitude being piled upon platitude. 


Presented at the San Francisco meeting of 
the American College of Physicians, April 
7, 1932. 


Unless we continue to seek the com- 
plete truth of why cardiac muscle fails, 
the full understanding of circulatory 
disease can progress but little. 

There is probably no realm of physi- 
ology that has attracted more attention 
during the past twenty years than has 
the elucidation of muscle contraction 
The search for truth has been pursued 
with a single-mindedness of purpose, a 
generosity in controversy, and an open 
acknowledgment of mistakes that is 
seldom seen in scientific disputes but 
which is much to be emulated. This 
knowledge must now be applied to the 
pathological physiology of the heart. 
This is not the place to enter into a de 
tailed description of the most modern 
conception of muscle physiology, but : 
brief account is necessary. 

The primary constituents for muscle 
contraction are a labile form of organic 
phosphate called “phosphagen” and 
glycogen. The glycogen is obtained 
from the blood glucose through the ac 
tion of insulin and oxygen. On con 
traction the glycogen is broken down 
into lactic acid and the amount of lactic 
acid is proportionate to the amount of 
muscular energy developed. In mam- 
mals there is no evidence that lactic acid 
is directly resynthetized into glycogen 
in the muscle, but it is carried to the 
liver where it is reformed into glyco- 


gen and re-enters the blood as glucose 
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In addition, the pre-existing stores of 
carbohydrate in the liver are also dis- 
charged during the recovery period to 
be carried to the muscle as glucose, 
from which muscle glycogen is pro- 
duced and stored locally. This last con- 
version requires the participation of in 
sulin and oxygen. 

\lthough lactic acid formation may 
be taken as an index of energy it does 
not occur immediately. During muscu 
lar contraction “phosphagen” is broken 
down into creatine and phosphate. This 
is the primary change by which energy 
is set free. It is after the contraction 
that lactic acid appears and during the 


se 


period when the “phosphagen” is re- 


stored. The energy liberated by de 
layed lactic acid formation allows re- 
synthesis of “phosphagen”; this, how- 
ever, does not occur if lactic acid 
formation is impossible, as in a carbo 
hydrate-free muscle, or in muscles 
poisoned with 1odoacetic acid. 


Such in very brief is our knowledge 
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of muscle physiology. In what man- 


ner can this be used to elucidate some 
of our problems of cardiac deficiency ? 
\s yet but little is known about varia- 
tions in “phosphagen”’. So for the pres- 
ent our attention must be confined to a 
study of glycogen metabolism as this is 


such an important adjunct in “phos- 
phagen” reactions. 

During the past few years workers 
in our Department have directed their 
attention to this important subject. It 
will be noted from the schema that the 
vulnerable points in the glycogen-lactic 
acid cycle are in the conversion of lactic 
acid into glucose in the liver and that of 
the blood glucose into muscle glycogen 
by insulin and oxygen. It is not my 
purpose to go into all the possible caus- 
es whereby this C\ cle may be interrupt- 


ed, 


number 


but to confine remarks to a 


my 
which are particularly perti- 
nent to important problems in clinical 


medicine. 
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NorMAL VARIATIONS IN CARDIAC 
GLYCOGEN 

It is known that cardiac muscle ordi- 
narily contains a relatively high per- 
centage of glycogen and that it is zeal- 
ously conserved in a variety of condi- 
tions when the skeletal muscle glycogen 
reaches a low level. A good example is 
the high percentage of glycogen in the 
heart in diabetes whereas it diminishes 
considerably in the skeletal muscles in 
this disease. Kilbourn and Macleod! 
demonstrated another interesting fact 
in that the primitive heart of the dog- 
fish contains much more glycogen than 
the skeletal muscles or even the liver. 
The percentage of glycogen in the heart 
and in the skeletal muscles is not al- 
ways in the same ratio. Macleod and 
Prendergast” found in the dog that the 
heart percentage was the greater while 
in rabbits it was the reverse. Katz, 
Kerridge and Long* also found in cats 
that the percentage in the skeletal mus- 
cle was the greater. But these ratios 
are not necessarily constant as Mac- 
Leod and Prendergast? demonstrated 
that during starvation the skeletal mus- 
cle glycogen decreased while the car- 
diac glycogen remained unchanged or 
even appeared to increase. This has 
been confirmed in rats by Lawrence 
and McCance.® This would seem to in- 
dicate that cardiac glycogen would re- 
main until other deposits were ex- 


hausted. 


CarpiAc WorK AND GLYCOGEN 
CONTENT 


Under normal conditions it has been 
found impossible to reduce the cardiac 
glycogen by direct energy demands pro. 
vided there is an adequate supply of 
oxygen. G. T. Evans,® in our Depart- 


ment, has demonstrated this by exercis- 
ing rats to an extreme extent and under 
no conditions of physical exercise with- 
out anoxemia was the cardiac glycogen 
below the normal resting levels. He has 
also shown that adrenalin injected in- 
travenously in doses sufficient to pro- 
duce a pronounced rise of blood pres- 
sure and a profound increase of car- 
diac rate does not deplete the cardiac 
glycogen content. This work was done 
with rats. It is conceivable that a 
tachycardia could be produced which 
might shorten the recovery period to 
such an extent as to interfere with the 
normal physiological cycle. As yet this 
has not been accomplished by this 
means and is probably more likely to be 
found in the hearts of larger animals. 


OxyGEN CONSUMPTION 


Experiments by Lovatt Evans’ and 
his co-workers have shown that the ox- 
ygen consumption of the heart is in 
proportion to the work done. When 
this is increased as by the injection of 
adrenalin the oxygen consumption like- 
wise increases. Starling and Visscher* 
have demonstrated that the oxygen con- 
sumption of the heart is determined by 
the diastolic volume and therefore by 
the initial length of the muscle fibres. 
In other words, under physiological 
conditions the oxygen consumption at a 
given diastolic volume is always the 
same but has no relation to the systolic 
volume. In reference to rate they 
found that a slow heart can do a given 
amount of work per unit of time more 
economically. But as the heart tires 
and its functional capacity decreases, 
its mechanical efficiency is diminished, 
i.e., although the total energy (as mea- 
sured by oxygen consumption ) liberat- 
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ed at any given initial length of fiber 
remains unchanged, the fraction of this 
energy which can be utilized for the 
performance of work progressively 
diminishes. To do the same amount of 
work the heart has therefore to dilate 
continuously, and the work is main- 
tained constant at an ever-increasing 
cost in total energy. 


GLUCOSE AND INSULIN 
REQUIREMENTS 


The earlier works on the glucose re- 
quirements of the heart were under- 
taken before the present knowledge of 
muscle physiology and insulin was 
known and also before the present tech- 
nic of the isolated heart-lung prepara 
tion was perfected. These early work- 
ers all came to the conclusion that glu- 
cose was utilized by the heart in the 
work. 


ments of Bayliss, Muller and Starling* 


performance of The experi- 
definitely demonstrated that the R.Q. 
of the heart-lung preparation is 0.95. 
In order that the preparation may be 
kept in good condition for long periods 
it was necessary to introduce insulin 
and glucose. They found in the ab- 
sence of the former that enormous con- 
centrations of glucose were necessary 
to compensate for the insulin deficiency. 
They found that glucose without in- 
sulin did not disappear by combustion. 
Furthermore, insulin and glucose had 
no specific effect upon the metabolism 
since it changed only if cardiac work 
changed at the same time. In other 
words, insulin and glucose are neces- 
cardiac function 


for efficient 


which is dependent upon adequate gly- 


Sary 


cogen supplies which are provided by 


these two substances plus oxygen 


These results were confirmed by 
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Cruickshank and Shrivastava’ who es- 
tablished that the sugar utilization of 
the heart is increased by insulin and 
also by maintaining a high blood sugar 
concentration. They have also shown in 
the dog’s heart that glycogen synthesis 
depends upon insulin dosage and blood 
sugar concentration. G. T. Evans® has 
gone farther and has demonstrated in 
the rat’s heart that the normal values 
of glycogen can be greatly increased by 
insulin and glucose so that the heart 
can be its own storehouse under proper 
conditions. 


PATHOLOGICAL CONDITIONS 


and 
prep 


have shown that by reducing 


l. Oxygen Deficiency. Katz 


Long,’” using mammalian heart 
arations, 
the oxygen supply to the heart there 
was rapid dilatation and failure of 


The 


bler and conduction slower, but recov- 


function. contractions became fee- 
ery was possible unless diastolic stand- 
still had 
periments undertaken in this Depart 


occurred. During some ex- 
ment to investigate circulatory failure 


caused by diphtheria toxin, G. T. 
Kvans found that the striking feature 
was sudden death which could be pre 
vented by artificial pulmonary ventila 
tion. When this was not done and the 


heart removed rapidly just before 
death was expected, it was found that 
the heart was practically depleted of 
glycogen. In other words the sudden 
death appeared to be due to a respira- 
tory failure with progressive anoxemia, 
a conspicuous reduction in 
He this 


point and found that the cardiac glyco 


producing 
cardiac glycogen. pursued 
gen was practically wiped out in car- 
bon monoxide poisoning and in acute 


asphyxia produced by occluding the 
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This depletion may occur 
He next at- 


trachea. 
within a minute or so. 
tempted to find at what level of anoxe- 
mia this reduction occurred or whether 
it was a gradual process in proportion 
to the reduction in oxy-hemoglobin sat- 
uration, The easiest means of produc- 
ing graded anoxemia is by reducing the 
oxygen percentage of the inspired air. 
He found that at 13, 11 and 9 per cent 
there was little or no change in the 
glycogen content of the cardiac muscle. 
Below 7 per cent, however, there was 
a reduction and below 6 per cent the 
glycogen was reduced to about one- 
third of the normal amount. 

It has been appreciated for some time 
by both mountaineers and aviators that 
there is a critical level in high altitudes. 
This varies somewhat from man to man 
but in the most fit it is between 25,000 
and 27,000 feet, or a barometric pres- 
sure around 300 mms. which is equiva- 
lent to about 8 per cent oxygen in the 
inspired air and an alveolar oxygen of 
about 30 mms. Such an alveolar oxy- 
gen partial pressure after making al- 
lowance for a reduction of the CO, to 
20 mms. would saturate normal hemo- 
globin to about 70 per cent. It has been 
found in lobar pneumonia, broncho- 
pneumonia, edema of the lungs and 
other acute respiratory causes of anox- 
emia that when the oxy-hemoglobin 
saturation is below 75 per cent serious 
circulatory symptoms arise and the pa- 
tient seldom recovers. 

‘These experiments have dealt entire- 
ly with oxygen want as represented by 
a blood supply adequate in amount but 
deficient in oxygen. There is, however, 
another group of cases which have to 
be considered, namely those in whom 


the blood saturation is adequate but 





through some local condition in the 
coronary system a sufficient amount of 
blood cannot be carried to the muscle 
The most outstanding examples are 
lesions due to inflammatory, degenera- 
tive or mechanical occlusion of the larg- 
er or smaller coronary vessels. Com- 
mon examples are to be found in rheu 
matic or syphilitic myocardial disease, 
hypertension and arteriosclerosis. In 
all of these conditions the coronary 
blood supply is apt to become deficient 
when the cardiac capacity for work 
will progressively decline. But the most 
spectacular effects are produced by cya- 
nide poisoning when, through sudden 
arrest of oxidation, muscle metabolism 
immediately ceases. 

z: Changes In pH. (a) Acidosis. It 
has been shown by Katz and Long" 
that with anoxemia there is a rapid ac- 
cumulation of lactic acid in the muscles 
and circulating blood when pulmonary 
ventilation is obstructed. Whereas the 
skeletal muscle is capable of tolerating 
considerable quantities of lactic acid 
within it, the cardiac muscle has no 
such property. The mammalian heart 
becomes exhausted when lactic acid 
accumulates to an average concentra 
tion of .072 gm. per cent, while in the 
skeletal muscle this may rise to an 
average of 0.252 gm. per cent. Thus, 
in the heart the lactic acid content can 
increase only two and a half times over 
the resting or normal active muscle 
whereas in the skeletal muscle it may 
increase four and a half times. It would 
therefore appear as if the heart has a 
much greater susceptibility to accumu- 
lation of hydrogen ions and has a much 
poorer buffering power. This being the 
case, the cardiac muscle arrives at its 
critical pH much more quickly than 
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does the skeletal muscle. This is an im- 
portant observation as it shows that 
the heart has a greater intolerance to 
oxygen debt. 

On the other hand, experiments by 
G. T. Evans have shown that a rat can 
pe placed in an atmosphere of eight per 
cent of CO, for three hours. This pro- 
duced profound hyperpnea, but it 1s 
apparently so buffered that at the end 
of this period the cardiac glycogen has 
not been reduced below the normal 
average level. The two sets of experi- 
ments are, however, not comparable, as 
in the first instance the accumulation of 
lactic acid was brought about through 
oxygen want while in the second, oxy- 
gen want does not need to be consid 
ered. 

In the experiments of Katz and Long 
it is to be presumed that there was in 
addition to the local muscle anoxemia 
a considerable increase in the lactic acid 
content of the myocardium. Therefore, 
it may be stated, other things being 
equal, that acidosis per se does not in 
terfere with glycogen metabolism. 

bh) Alkalosis. G. T. Evans has 
shown that alkalosis up to the point 
which does not interfere with respira- 
tion produces no change in the cardiac 
glycogen, but if apnea or even deficient 
pulmonary ventilation ensues sufficient 

produce an oxygen want, then car 
diac glycogen rapidly declines. This 
result is not effective upon the heart 
er se as alkalosis but only indirectly 


1 


through its interference with proper 


¢ 


respiratory function, 


“hyrotoxicosis. That thyrotoxicosis 


has a profound influence upon the cir- 
culation is a well-known clinical obser- 

tion. The exact mechanism whereby 
this is brought about insofar as_ the 


heart is concerned is not so clearly un- 
derstood. It has been shown by Andrus 
and his co-workers™ that the heart of 
an animal intoxicated by thyroxin is 
far more sensitive to the withdrawal 
of oxygen than is the normal one. Sim- 
ilarly, they have shown that the ampli- 
tude of contraction is more easily de- 
pressed by sodium lactate than is the 
normal heart. Making a chemical ex- 
amination of such organs both normal 
and intoxicated, it was found that in 
the latter the lactic acid was increased 
on the average by over 70 per cent, 
while the glycogen content was reduced 
by over 60 per cent. This would indi- 
cate that thyroxin had brought about 
an accumulation of lactic acid and a de- 
pletion of glycogen in the myocardium. 
These results have been confirmed by 
Lawrence and McCance*® who found 
that thyre 


ud extract given by mouth re- 
duces vé ry greatly the glyce wen of the 
heart and furthermore that the hyper- 
thyroid heart is unable to replenish its 
glycogen stores even after high carbo 
hydrate feeding. This is quite different 
from the skeletal muscle. As yet ex 
periments have not been conducted to 
show what influence insulin plus carbo 


hydrate might have in offsetting this 


Reference has already 
been made to the importance of insulin 

the conversion of blood glucose into 
Cruickshank and 
Shrivastava® have studied the action of 


insulin on the storage and utilization 


f 
— 
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ie isolated normal and 
; found that the 


neart hey 
diabetic heart perfused with diabetic 
blood did 1 


that this lost power was restored by 


tt utilize blood sugar and 
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with normal blood o1 d\ tne 
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addition of insulin. And furthermore, 
that in the diabetic, insulin adminis- 
tered in physiological doses maintained 
the glycogen synthesis and brought the 
glycogen and muscle sugar-content to- 
wards the normal. It is quite clear 
from these experiments that insulin 
plays an important role in the main- 
tenance of the cardiac glycogen. 
Cardiac Disease. ‘The direct estima- 
tion of cardiac glycogen in those dying 
of heart disease is impossible unless 
the heart could be removed at the in- 
stant of death. It is unfortunate that 
glycolysis takes place so rapidly ; other- 
wise, if glycogen were a more stable 
substance important direct observations 
would have been made long ere this. It 
is necessary, therefore, in attempting to 
reconstruct what is taking place in a 
human failing heart, to work in an in- 
direct manner, There is no reason to 
doubt that in all conditions where there 
is a deficient oxygen supply to the myo- 
cardium either through desaturation of 
the blood that is supplied to the heart, 
or through interference with the quan- 
tity of blood that can reach the muscle, 
a reduction of cardiac glycogen occurs. 
The exact threshold of such depletion 
can not be determined ; that every effort 
will be made to compensate for such, 
there is every reason to believe. But it 
is to be expected that there is a critical 
level beyond which it is dangerous to 
go. This has been shown in the case 
of acute anoxemia. Long and myself 
have found that in failing circulation 
due to cardiac disease there is an in- 
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creased amount of lactic acid present 
in the resting blood, and that this is in 
proportion to the degree of circulatory 
failure. It is, however, kept within 
reasonable limits but with each acute 
exacerbation of circulatory failure the 
lactic acid mounts in a very pronounced 
manner. But this cannot be tolerated 
for long; if it is not corrected within a 
short time cardiac function ceases. This 
is what probably happens in all cases of 
either acute or chronic heart failure. It 
must be appreciated that the accumu- 
lation of lactic acid in the circulating 
blood is but a reflection of what is oc- 
curring in the muscles, and as it has 
been shown above that the myocardium 
is intolerant of local changes of pl! 
and accumulation of lactic acid through 
oxygen want, it becomes quite clear as 
to the reason of cardiac arrest under 
such conditions. Through the associa- 
ted pulmonary and circulatory func- 
tional defects it has been found that 
cases with failing compensation are 
unable to increase their oxygen intake 
beyond a certain point, which point is 
roughly in proportion to the degree ot 
circulatory impairment. This has been 
confirmed by Eppinger, Kisch, and 
Schwartz, 1927,'* and again in 1930 
by Harrison and Pilcher." 

In conclusion, we summarize 
that there are three important known 
conditions which may lead to failure 


may 


of the cardiac muscle to function prop 
erly through a defect in cardiac glyco 
gen metabolism. They are oxygen want, 
thyrotoxicosis and insulin deficiency. 
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Fatal Cinchophen Poisoning 
Report of Six Cases 


$y LAWRENCE Parsons, M. D., and WARREN G. HARDING, 2Nb, M.D., L.R.C.! 


and §. (Edin.), Los Angeles, California 


N a previous article we’ reported 
four fatalities from the use of cin- 
chophen. Three of the patients had 

been under a mail order treatment for 
chronic arthritis. All four cases ex- 
hibited subacute hepatic degeneration 
(“yellow atrophy”). Eleven similar 
cases studied at necropsy by others, 
presented analogous changes. Several 
cases subsequently reported, together 
with others that were overlooked in the 
preparation of the previous report, in- 
crease the total number of fatalities in 
the literature to thirty-two.'-*° Of this 
number twenty-six have been autop- 
sied. In all of these cases the essential 
pathological changes were limited to 
the liver. Recently we have observed 
an alarming increase in the incidence of 
such cases in this vicinity. It is hoped 
that a report of such cases will call at- 
tention to the danger attending the use 
of cinchophen and its derivatives. 

The clinical diagnosis of this entity 

following the appearance of jaundice is 
not difficult. The history usually re- 
veals a female patient past middle age 
who has suffered from some arthritic 


From the Department of Pathology, Los 
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fornia. Received for publication, Nov. 28, 


1931. 


or neuritic condition of a chronic na- 
ture. Cinchophen or some proprietary 
“rheumatism cure” has been taken, fol- 
lowing which the pain has been greatly 
relieved, After a short interval a pro- 
gressive, painless jaundice appears as- 
sociated with epigastric distress, pyrosis 
and vomiting. In the earlier stages a 
physical examination reveals a mode- 
rate jaundice and a slightly enlarged 
tender liver. As the disease progresses 
the liver gradually diminishes in size. 
Objective demonstration of the liver 
may be accomplished by an oxyperi- 
toneum procedure followed by a radio- 
graphic flat plate of the abdomen. In 
severe cases the patient may be coma 
tose. Laboratory examinations maj 
show albumin, casts and bile in the 
urine. Tyrosin and leucin crystals have 
been found in many of the severe cases 
The icteric index is increased. The \an 
den Bergh test shows both a prompt 
positive and a delayed positive reaction. 
Frequently, a moderate secondary ane- 


mia is present. 


? ReEporT oF CASES 

Case I. Miss E. W., 
no. 153-172, entered the Los Angeles General 
Hospital, April 4, 1931, on the service of Dr. 
B. S. Frary, and died June 21, 1931. In 
August, 1930, she had noticed some swelling 
of her finger joints and upon the advice of 


t- 
( 


a neighbor began taking six tablets of “Ret 


white, age 64, case 
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ton’s Hydrocin” daily. She continued this 
dosage for several months. Each tablet con- 
tains approximately five grains of cincho- 
phen.*! In December, 1930, she was deeply 
jaundiced and the liver dullness was marked- 
ly decreased. There was slight abdominal 
distention and edema of the legs. The stools 
were of normal color. She had never had 
pain in the region of the liver or gall blad- 
der. The jaundice gradually diminished until 
admission to the hospital. The physical ex 
amination at that time revealed a well nour- 
ished white female very slightly jaundiced 
but with marked ascites and edema of the 
lower extremities. The superficial veins oi 
the abdomen were distended. 
Laboratory examinations gave the follow 

ing data: The urine was negative except for 
ccasional granular casts. No leucin or ty- 


rosin crystals were found. The phenolsul- 


) 


phonphthalein dye excretion test showed 25 
per cent function in one hour. 

The study of the blood showed: Hemo- 
globin, 81 per cent; erythrocytes, 3,940,000 ; 
color index, 1.03; leukocytes, 9,800; poly 
morphonuclear neutrophiles, 74 per cent, with 
a slight shift to the left. The icterus index 
was 22. The Van den 


promptly positive (direct), while the indi- 


Bergh test was 
rect was 2.1. The blood chemical findings 
were normal on admission but on June 6, 
1931, the total non-protein nitrogen had risen 
to 60 mgm. per 100 c.c. of blood, although 
the preformed creatinine was 1.5 mgm. per 
100 ¢.c. of blood. 

Numerous abdominal tappings were done, 
each with the removal of several liters (7 to 
5) of cloudy, straw-colored fluid. On one of 
these occasions, after the remova! of 8000 

of fluid, 9000 ¢.c. of oxygen were intro 
duced and an X-ray plate made, which re- 
vealed a very small liver shadow. 
Owing to intractable ascites and pyloric 
chstruction, an omentopexy and a posterior 
gastro-enterostomy were done on June 18. 
he pylorus was about the size of the little 
hnger, probably the result of an old ulcer. 
The gall. bladder was normal. The liver was 
much smaller than normal, irregular, hard, 
and had the granular appearance of cirrhosis. 
No secticn was removed for microscopic 
'v. The post-operative course was stormy, 


tnd, 
Suu 


much vomiting occurred, and death ensued 
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Postmortem examination was 


June 21, 1931. 


refused. 


Case II. R. B., a white male, aged 70, 
was admitted to the Los 
Angeles General Hospital, June 26, 1931, on 
the service of Dr. J. M. Lacey, and died July 


8, 1931. For several years he had suffered 


- . 145.5 2¢ 
case no. 105-30, 


with “rheumatism” and began taking “Ren- 
ton” tablets two months betore admission 


In all, about 45 were taken in the first month 


but none since. The only untoward effect he 
noticed was marked itching of the skin after 
the first thirty tablets. He felt greatly im 
prov: ! three weeks before entrance at 

hich time he noticed the appearance OI! a 


progressive jaundice associated with weak- 


weight, and tenderness over the 
liver 

lhe physical examination showed: Tem- 
perature, 98° F., pulse, 84; blood pressure, 
30/64 patient appeare l irished 
nd was ( indiced Che area of liver 

duilness was decreased 
Laboratory examinations gave the follow- 
data: The urine showed ir plus al 
humin but was otherwise negative The 
Wassermann and Kah1 reactions on the 
| serum were negative. The erythrocytes 


unbered 4.450.000 : the leukocvtes 11,800: 


hemoglobin 80 per cent Tallqvist). The 
blood chemistry was normal. The icterus 
ex ranged m 143 on admission to 166 
lulv 3 The Van den Bergh test gave a 
mpt direct reaction and an indirect of 35 
Glucose was administered frequently 1n 
trave sly in 10 per cent solutior [he pa 
tient began vomiting after meals on July 3 
He became comatose on July 7, and died or 


July 8, 1931. Permission for postmortem ex 
was refused 

Case III. Mrs. V. D., a widow, white, 
166-678 entered the Los An- 
geles General Hospital July 4, 1931, on the 
service of Dr. F. W. Otto and died July 11, 


1931. Following a fall ten years before, she 


ivt 64. case 1 


had suffered with attacks of pain in the 


right side, none of which were severe. She 


had never before 


been jaundiced. A week 
prior to admission jaundice was first ob- 
In March (1931) she had begun tak- 
ing “Renton” tablets?! for “rheumatism” in 
She stated she took twelve 


served 


her right kne« 
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tablets in all and that though they made her 
dizzy the “rheumatism” disappeared. 

The physical examination revealed a some- 
what stuporous, deeply jaundiced, rather 
obese woman, The temperature was 98° F.; 
pulse, 80; respiration, 19; blood pressure, 
142/72. The area of liver dullness was 
greatly decreased. No other abnormal find- 
ings were present. 

The laboratory examination showed : Many 
tyrosin and leucin crystals, many pus cells 
and bile were found in the urine. The stool 
had a faintly yellow color. The icterus 
index was 200. The Van den Bergh test 
was promptly positive in the direct reaction 
and 25 in the indirect. The non-protein ni- 
trogen was 54 mgm. per 100 c.c. of blood; 
preformed creatinine, 1.7 mgm. The Wasser- 
mann and Kahn reactions on the blood serum 
were negative. 

The patient gradually became comatose 
and died July 11, 1931. The postmortem ex- 
amination was made by Dr. J. H. Schaeffer, 
Assistant Coroner’s Surgeon of Los Angeles 
County. 

The liver was very small, about the size 
of two fists and weighed about 500 grams. 
The organ was firm and leathery, but not 
nodular. The capsule was pale, gray-green 
and finely wrinkled. The surface made by 
cutting appeared finely mottled, dark green 
and gray, somewhat resembling an obstruc- 
tive biliary cirrhosis in the gross. The micro- 
scopic sections showed almost complete dis- 
appearance of the hepatic cells and replace- 
ment of the shrunken lobules by fibrous- 
appearing tissue. In some areas a more acute 
type of hepatic necrosis was present. The 
bile ducts were apparently increased in num- 
ber and considerable round cell infiltration 
was present among them. The microscopic 
diagnosis was subacute hepatic degeneration. 
The common bile duct was almost completely 
stenosed at the ampulla but there was no dis- 
tension above. The intestinal contents were 
faintly bile-stained. Many petechial hemor 
rhages were present over the pleura and peri- 
cardium. 

Case IV. J. A. G., a white male physi- 
cian, age 56, was first seen by Dr. J. M. 


Lacey on August 29, 1930 (case no. 4072). 


During the preceding winter he had had an 
attack of pain in one foot and ankle, which 


he believed to be rheumatism. He took Ato- 
phan for three or four weeks. This was fol- 
lowed by a severe generalized pruritis. This 
subsided, but marked jaundice developed, to- 
gether with extreme weakness. Jaundice and 
weakness were present at the time of ex- 
amination. He then had a rather severe ane- 
mia with a hemoglobin value of 29 per cent 
and an erythrocyte count of 2,350,000. A 
diagnosis of toxic hepatitis due to cinchophen 
was made. The jaundice subsided for a time 
and some improvement in health occurred. 
Severe jaundice recurred and he died Feb- 
ruary 15, 1931, with the physical findings of 
acute yellow atrophy of the liver. No post- 
mortem examination was made. 

Case V. Mr. D., a white male, age 62 
years, was seen by Doctor Lacey in Febru 
ary, 1930. He had had neuritis in his legs 
and was given two tablets of Atophan three 
times a day for three weeks by his physician 
Severe urticaria developed, followed by 
marked jaundice. The physical examination 
revealed extreme icterus. The liver was not 
palpable. There was no fever. A diagnosis 
of acute hepatic necrosis due to cinchophen 
was made. An intravenous solution of glu- 
cose was given. Small doses of insulin sub- 
cutaneously and alkalis by mouth were ad- 
ministered. He died on the same day. Post- 
mortem examination was refused. 

case VJ. Mr. ip ads 


vears, was seen by Dr. Machlin on Septem- 


a white male, age 43 


ber 10, 1931, complaining of epigastric dis 
He had taken 


loo 


two hundred “Renton Hydrocin Tablets” dur- 


tress followed by vomiting. 


ing the preceding six months because of 
arthritis of the right hip. The total dose of 
cinchophen was hence one thousand grains.”! 

Examination revealed a well nourished 
man of forty-three years who was slightly 
jaundiced. The entire abdomen was tender 
but not rigid. The temperature was subnor- 
mal. The stools were clay colored. The re- 
maining findings were not altered. A diet 
rich in carbohydrates was ordered. The jaun- 
dice became progressively deeper during the 
following forty-eight hours. He remained 
conscious until the time of his death on Sep- 
tember 12, 1931, 

At autopsy the body was extremely j 
diced. The thoracic viscera were icteric and 
showed multiple petechiae beneath the serosal 


Whe 
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surfaces. The gastro-intestinal tract was 
negative. The liver weighed 780 grams. It SUMMARY 
was quite flabby and the capsule was slight- i 
ly wrinkled. The cut surface was mottled 
with yellow, raised, hyperplastic areas alter- 


Six additional fatalities due to 


cinchophen are reported 


nating with depressed reddened areas. The 2? Four of the six cases resulted 
bile ducts contained a clear, mucoid material . 2D ’ . 
sor a, oe from the use of Renton’s Hydrocin tab- 
[The microscopic sections showed an exten-_ , ; 

lets, a mail-order remedy containing 


sive necrosis of the polygonal cells with con 
Jnchonhen 
CIICIIOViICl 


nective tissue replacement. There was a 


moderate periportal round cell infiltration 3. The six cases conform to the typ- 
The hyperplastic areas showed s len he-_ - , : 
The hyperplastic are as showed wolle he ‘cal clinical syndrome of this intoxica- 
patic cells deeply stained with bile. Aside . 

tion 


from a moderate cloudy swelling of the kid- 


neys, the remaining viscera were normal. 
The cause of death was “cinchophen poison- 
ing with subacute yellow atrophy of the Otto, Schaeffer, and Machlin tor permission 
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Agranulocytic Angina—Report of a Case 


With Bacteriological Study 


By Atvis E. Greer, M. D., 


INCE Schultz' in 1922 reported a 
peculiar type of necrosing angina 
with marked absolute and espe- 

cially granulocytic leucopenia, there 
have been increasing numbers of these 
cases described in the medical litera- 
ture. To this condition Schultz gave 
the name of agranulocytosis. Later 
Friedemann* changed this designation 
to agranulocytic angina. It would seem 
that Schultz’s original terminology is 
the more fitting. We feel that a dis- 
ease of such marked virulence deserves 
our closest study. It is for this reason 
we wish to report our case in detail. 
The case is as follows: 

Mrs.. HH. C. A. (seen with Drs. P. V. 
Ledbetter and M. H. Mohle), white, Ameri- 
can, aged 35, entered the Baptist Hospital, 
September 23, 1930, complaining of extreme 
restlessness, weakness and a severe infection 
of the mouth. On the day previously she 
had developed a sore mouth, followed by 
ulcerations on the hard palate and between 
the upper central incisors, high temperature, 
chilly sensations and weakness. 

The previous history was negative with 
the exception of frequent attacks of sore 
throat for several years previously and 
glycosuria for the past year. Records of 
blood pressure systolic, 140, diastolic 90, 
showed no abnormalities. 

Examination revealed a well developed 
woman, 35 years of age, 5 feet, 6 inches 
tall, weighing approximately 155 pounds, 
blood pressure systolic, 140, diastolic, 90, 
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temperature 102° F., pulse, 100, respiration 
22. She was very restless and prostrated 
The physical examination was negative, ex 
cept for marked reddening, swelling and 
small ulcerations on the hard palate, ass 

ciated with considerable swelling and_ red- 
ness of the gums. The submaxillary and 
lateral cervical glands were swollen and 
slightly tender. 


Blood examination showed leucocytes, 


3,700; small lymphocytes, 70 per cent; 
large lymphocytes, 10 per cent; polymorph 

neutrophils, 9 per cent; eosinophils, 1 per 
cent; erythrocytes, 3,900,000; hemoglobin, 
75 per cent; no abnormal red cells. Smears 
from the mouth showed Vincent's organisms 
Urinalysis revealed a small amount of sugar 
The blood Wassermann reaction was nega- 
tive. A blood culture was negative. Blood 
chemistry normal. Bleeding time was 2 
minutes; coagulation time, 5 minutes; and 
platelet count, 110,000. From this time on 
ward the necrosis in the mouth advanced 
rapidly until the left upper alveolar process 
and the soft and hard palate were complete- 
ly necrosed. During this period there ap- 
peared on the flexor surface of the right 
forearm, the anterior surfaces of the legs 
(figure 1) and the right malar area of the 
face, black areas, which resembled a dry 
leathery necrosis. The areas on the arms 
and legs extended rapidly; the one on the 
face slightly. Later they began to regress 
at the edges, leaving a rounded, irregular 
border. At no time was any suppuration nor 
pain noted. The temperature ranged from 
101° to 105° F., and the pulse from 120 to 
140 during the first 24 days. From her 
entrance to the hospital until October 17 
she had received six blood transfusions 
without any improvement. On the evening of 
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October 17, we began giving her daily 120 

grams of raw fetal spleen in tomato juice 

the following morning her total leucocytes 
1500; polymorphoneutrophils, 28 pet 


cent; small lymphocytes, 


were 
63 per cent; larg: 
9 per cent; and the tempera 
103° to 105° F 


Four days after beginning the fetal splee 


ly mph cytes, 


ture was ranging from 


the temperature had dropped to 100° F. and 


became worse and her leucocyte count on 


the second day thereafter was 2700 with 
53 per cent polymorphoneutrophils, which 
fell to 19 per cent by the seventh day. On 


the sixth day Nov. 16) it was decided to 

ncrease the fetal spleen to 180 grams per 

] | 1 } ¢ » 

dav. | leucocytes began to increase rap- 
, : 

idly until by November 21 the count was 


9000 with polymorphoneutrophils, 73 pet 











leucocyte count was now 8000 with 80 pe: cent On this date she had a_ sever 
cent polymorphoneutrophils, 10 per cent 1emorrhag rom the left external maxil 
small lymphocytes and 10 per cent larg iT ter vhich had been eroded by the 
Fic. 1. Areas of black, leathery consistency, extending into the deeper layers of the sk 
borders rounded and irregular; regression centripetally, leaving dark pinkish margins, whi 
taded entirely as areas became smaller, 
lvmphocytes. By referring to figures 2 and extensive necrosis in the mouth, and death 
3, further understanding of the progress seemed imminent for several hours. The 
will be facilitated. It will be noted that 1ecrosed area was tightly packed, and she 


the clinical and hematological evidences « 
recovery were considerable until on Novem 
ber 10 it the ex 


tensive 


was decided to remove 


necrotic material from the mouth. 
At this time the patient was tremendously 
improved and gaining strength rapidly; the 
temperature 99° F.; total 


count, 4000, polymorphoneutrophils, 63 per 


was leucocyte 
cent; small lymphocytes, 32 per cent, and 
large lymphocytes, 5 per cent. Following the 


ren 


moval of the necrotic tissue she rapidly 


rallied somewhat. On November 23 a blood 
1 bleed- 


Considerable 
packing, and on 


given 


1 


continued around the 
tl large 


November 29. another 
Another blood 


hemorrhag« 


transfusion was 


. 
ccurred 


given, and the left external carotid artery 
was ligate The bleeding stopped immedi 
ately but the patient died the next day 
Following this last hemorrhage the total 


leucocyte count and the polymorphonuclear 


neutrophils increased until on the day of her 
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Fic. 2. Progress of patient, showing temperature curve and hematological aspects. 


reaction following exhibition of fetal spleen. 
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death they were 34,500 and 97 per cent 3 c.c., and 2.5 c.c., respectively, of Mrs. H 
respectively. Such a count is the usual find C. A.’s blood. Two of the pigs were un- 
ing following severe hemorrhages. How affected, but one died on the eighth day 
ever, it is not an accurate appraisal of the thereafter. The following table shows its 
total corpuscular content of the body be blood reaction 
cause of the extreme fluid loss from the At autopsy of this animal nothing unusual 
hemorrhage. But as we have heretofore out was noted except that at the site of the 
lined, the well marked leucocytic responss injection on the abdomen there was an area 
to the increased fetal spleen intake took about an inch in diameter of dark necrosis, 
place before the hemorrhage occurred. Au- which was identically similar to the areas 
topsy was declined. on the patient’s arms, legs and face. No 
changes were noted in the internal organs 
EXPERIMENTAL INVESTIGATION macroscopically . culture was obtained 
On October 20, 1930, three guinea pigs from the heart’s blood and we obtained three 
were injected intraperitoneally with 5 c.c types of organisms: (1) Many gram-nega 
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GuINEA Pic 1 











DATE W.B.C. S.L. 4.1. POLYS. EOS. BASO. TRANS. REMARKS 

10/20/30 12,400 74 4 20 2 0 0 

10/21/30 9,650 38 6 54 2 0 0 

10/22/30 15,250 31 6 59 2 0 2 

10/23/30 10,150 52 5 43 0 0 2 

10/24/30 21,400 25 4 65 4 0 2 A dark area ap- 
pearing at the site 
of the injection like 
the area on patient's 
legs. 

10/25/30 13,700 60 5 33 0 ] ] 

10/27/30 8,600 72 0) 28 0 0 0 

10/28/30 3,800 80 8 10 0 0 2 Pig died. This count 


tive bacilli; (2) few gram-negative diplo- 
cocci; (3) few gram-positive diplococci. 
We were successful in isolating the gram- 
negative bacillus and also the gram-negative 
diplococcus. The gram-negative bacillus 
hereafter will be referred to as bacillus 1A 
(figure 4). But we were unable to secure 
a pure culture of the gram-positive diplo- 
coccus, which died out on frequent trans- 
plantations. The cultural characteristics of 
these organisms may be found on charts I 
and II. 


was made at death. 


On October 23, 1930, two rabbits wer: 
inoculated intravenously with 2 cc. and 2.5 
c.c., respectively, of citrated blood from Mrs. 
H.C.A. Two uninoculated rabbits wer: 
used as controls. Blood counts were mad 
on these rabbits from October 23, 1930, 


through November 5, 1930, and no changes 


were observed. 

On November 6, 1930, blood counts were 
made on three guinea pigs previous to th 
intraperitoneal inoculation of each one with 
0.5 cc. of a 24 hour broth culture of the 








Fic. 4. Gram-negative, motile Bacillus 1A, obtained from the heart blood of guinea pig \: 
1, which had been inoculated with patient's blood. 
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different organisms recovered. Counts were negative diplococci, a few gram-positive di 


made at the end of 6 and 24 hours and then _ plococci, and a few spirilla. By transfer and 


I gram-negative 


] 


every 24 hours for 6 days after the inocu- isolation a pure culture 
lation. Little change was noted in these bacillus (to be referred to as Bacillus 1B) 


counts which will be found below: (see figure was secured 


GUINEA Pic 4 


0.5 c.c. of Broth Culture of Gram-Negative and Gram-Positive Diplococci Intraperitoneall\ 











DATE R.B.C. W.B.C. HEMO. NEUTROPHILS S.L. L.L. MONO-EO, BAS, TEMP. TIM! 
NOV. (M. MM. S._ SEG) CYTES OF 
1930 DAY 
6 7 92,000-8,000 90% 12 Re 2 102.6 11 A.M. 


4,7 
4,736,000-8,200 90% 2 75 103.4 10 AM. 
4,992 000-5,000 00% ] 4: s0) 4 103.6 4 PM 
4,768,000-7 000 QO" ] 30 59 ( 4 103 10 A M. 
) 4,704,000-6,000 90% 20 77 3 103.6 10 A.M. 
ll 4,490,000-8,400 QO% »? 75 ? 1 102.6 10 A.M. 
12 4,080,000-8,000 00% 15 Qs 
Pig unaffected. 


weI™ 


GUINEA Pic 5 











0.5 c.c. of Broth Culture of Gram-Negative Bacilli 1A Intraperitoneall, 

R.P.A W.B.C. HEMO. NEUTROPHILS 3. I MO? FO. BAS. TEMI TIME 
Nov. (M. MM. Ss SEG ) CYTES OF DAY 
1930 

4.752,000- 8,000 GO% 58 42 102 ll A.M. 

4.630,000- 9,200 90% 67 0) 102.6 10 A.M, 

4.800,000- 5,800 90% l 54 | 103.6 4 P.M. 
S 4.880,000- 7,200 00% 2? 74 4 102.6 10 A.M 


4,912,000- 7,000 N% 28 68 2 103 10 A.M. 
4,450,000-10,000 YO% 4; 51 : 102.6 10 A.M. 
4.230.000- 9.400 90% é; 5 102.2 10 A.M, 











Pig found dead. Autopsy Cultures mad 
G iP 
0.5 of Broth Culture of Gram-Negative Bacilli and Gram-Positive and Gram-Negativ: 
Diplococci Intraperitoneal] 
i TIM R.B.C, W.B.C. HEMO. NEUTROPHI , . MON ( AS, TEMP. 
OF ‘ ( 
0) DAY 
11 A.M. 5,008.000- 8.800 OO" 5( 48 2 101 
10 A.M. 5,040,000-10,000 We; S R ] ] 2 101.6 
4° P.M. 5,040,000 5,200 90% x 21 l 102 
10 A.M. 4.884.000 7.800 O0¢ 2 54 14 100.8 
10 A.M. 4,976,000 9,200 0 64 3 ] 101.4 
10 A.M 4,710,000 9.800 QO ( 70 2 ] ] 101.2 
10 A.M 4.570.000 8.400 Qi) ] 25 70 ] 2 ] 100.6 
Pig Unaffected 
On November 12, 1930, direct smears and On November 17 we injected intray 
ltures were made from the necrotic tis toneally three guinea pigs with different 
which had been removed from the pa ganisms from. the riginal culture Th 
tient’s mouth. These showed many gram- was a repetition of work done on guinea 


itive bacilli, moderate numbers of gran pigs 4, 5 and 6, and we hoped to get more 
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Bac. 1A 


3ac. 1B 


Bac. 1C 
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Cultural Characteristics and Staining 
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Gram negative 
bacillus from 
original culture 
from Baptist 
Hospital, (guinea 
pig 1) 


Gram negative 
bacillus from 
necrotic area 
of mouth 


Gram negative 
bacillus from 
guinea pig 5, 
which died after 
injection of Bac. 


1A 


Gram negative 
and gram posi- 
tive diplococci 
from original 
culture from 
Baptist hospi- 
tal, (guinea pig 
1) 


Gram negative 
diplococci iso- 
lated from B. 2 
(guinea pig 1) 


Gram negative 
diploce ci re- 
covered from 
heart blood of 
guinea pig 9 
inoculated with 
B.2 
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CHart I 


INDOL 
MOTILITY 


Actively 
motile 


Forma 
tion sl. 1 
plus at 
end ot 
8th day 


Actively 
motile 


Nega- 
tive at 
end of 
8th day 


SI. 1 Actively 
plusat motile 
end of 

&th day 

Posi- Actively 
tive in motile 

3 days 

Posi- Actively 
tive in motile 

3 days 

Nega- Actively 
tive in motile 

3 days 





I 

N Be 

wn = 
1.5to Clus- 
2 mic- ters ends 
rons by round 
.) mic- 
ron 

1.2 mic- Clus- 
rons to ters ends 
2mic- round 
rons by 
5 mic- 
ron 
1.5 to Clus- 
2 mic- ters ends 
rons by round 
.5 mic- 
ron 
Gram Round 
negative gram 
.mic- negative 
rons by inclus- 
4Amic- ters, 
ron Gram 


Gram positive 


positive scat- 
1.5 mic- tered 
rons by 

75 mic- 

ron 

5 mic- Clus- 
rons by _ ters 
4 mic- 

ron 

5 mic- Clus 
rons by ters 
4 mic- 

ron 


Reactions 


ARRANGEMENT 


Growth 
best at 
top; sl. 
liquefac- 
tion at 
end of 
5th day 


Growth 
best at 
top; sl. 
liquefac- 
tion at 
end of 
5th day 


Uni- 
form, 
very sl. 
liquefac- 
tion at 
end of 
5th day 


Growth 
slow no 
liquefac- 
tion 


Growth 
slow 
Slight 
liquefac- 
tion 


Growth 
slow 
Slight 
liquetac 
faction 





AR 


RLOOD AG 


Spreading 
growth, de- 
cided odor, 
opaque, 
brown at 
streaks, 
vellow- 
green at 


edges 


Spreading 

growth, de- 
cided « dor, 
opaque, 


complete dis- 


coloration 


Spreading 
growth, no 
odor, sl. 
opaque 
brown at 
centers, yel- 
low-green at 
edges 


Spreading 
vellow pig- 
ment, slight 
odor, slight 
] | - 
aqiscoiora- 
tion 


Confined to 
streaks, no 
odor, slight 
discolora 
tion 


Confined t« 
streaks, nm 
odor, slight 
discolora 


tion 








Sp 
gre 
cid 
me 











POTATO MEDIA 


Spreading 
growth, de- 
cided odor, 
media light 
brown to 
dark brown 


Spreading 

growth, de- 
cided odor, 
media dirty 


brown 


Spreading 
growth, little 
dor, media 
ight to dark 
rown with 
reddish areas 


Spreading 
growth,slight 
odor, dark 
brown 


Scanty growth 
but slightly 
spreading 
medium 


vn with 
dark reddish 


Cultural Characteristics and Staining 


JTRITION BROTH 


NI 


Surface 
growth, floc 
culent, tur- 
bid, no odor, 
abundant 
sediment 


Surface 
growth, floc- 
culent, tur- 
bid, no odor, 
moderate 
sediment 


Surface 
growth, floc 
culent, no 
odor, mod. 
sediment 


Surface 
growth, floc- 
culent, no 
odor, mod. 
sediment 


Scant-surtace 
growth, no 
odor, mod 
sediment 


Scant-surtace 
growth, no 
odor, mod. 


+ 


sediment 


Agranulocytic Angina 


CHART 


< c 

- = 

z : 
Many Fac 
pink tive 
colo- I 
nies 


Many 
pink 
colo 
nies, 
Tew 
white 
colo- 


nies 


Many 
pink 
ci Ik )- 
nies 


Mod. 
pink 
cc lo 


nies 


Mod. 
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Reaction 
Z 

- =< 

= nn 

= 

- D 

=< 

J ~ 
24hr. culture heated Gram’s—Nocap 
to 80°C, transierred sules noted 
to agar slant India Ink—N« 


capsules noted 


N | re 

24hr. culture heated Gram’s—Nocap 
to 80°C, transferred sules note: 

to agar slant I i Ink Ni 
Nog vtl psules noted 
Aci ist metl I 

No spore 

24 cult heated Gram’s—Nocap 
to 80°C, transferred sules ted 

to agar slant India Ink—No 
Nog vt caps iles noted 


24hr. culture heated Gram’s—Nocap 
to 80°C, transferred sules noted 
to agar slant India Ink No 


fast method capsules noted 
No spore 
24 hr. cultt eat Gran No cap 
to 8O°C. trar erred sules noted 
to agar slant India Ink—No 
No growtl capsules noted 
A cid-fast method 
NJ { re 
' 
24 hr. cult te (gram No caqj 
R0°C. trar I sules note 
, . 
toa S t India \ 
\ A capsule tad 
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definite changes in the blood counts. Counts 
were made daily for 10 days and no changes 
observed. However, obtained a 
pure culture of gram-negative 
from the heart blood of guinea pig 9, which 
had been inoculated with the culture of 
gram-negative diplococci and gram _ positiv: 


were we 


diploc CCI 


diplococci. 

On November 19, 1930, 
injected intraperitoneally with 2 c.c. of broth 
culture of gram-negative Bacillus 1B. 

On November 28, 1930, an effort to secure 
a pure culture of the gram-positive diplo- 
cocci from the original culture 
inoculating guinea pig 11 with 2 c.c. o 


a guinea pig was 


was made by 
f broth 


* 
- 


5. Gram-negative, motile Bacillus 1B, 


ient’s mouth. 
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culture of gram-positive and gram-negative 
(with diplococci 
Novem- 


of the 


gram-positive 
predominating). On the 
1930, to lower the 


diplococci 
next day, 


29, resistance 


ber 
guinea pig, 900 milliampere seconds of x-ray 
given at and 
On the 


was 


distance 
the 

follow- 
culture 


were cone 
filter. 


exposure 


( xp sure 


without next day same 


given, and 
broth 
gram-negative diplo- 
On De- 


appeared very 


amount of 
the 


gram-positive 


ing exposure, 3 c.c. of a 


ot and 
cocci were given intraperitoneally. 
1930, the guinea pig 
the day 
other exposures of x-ray 
n December 6 


cember 3, 
sick 


convulsion. 


and during had an occasional 


Two 


of same amount were given o 


obtained by culture from necrotic tissue in pa 


GUINEA PIG 








HEMO. NI 
(M. 


4,760,000 
4,840,000 
4,640,000 
4,680,000 
4,758,000 
4,830,000 
4,520,000 


6,000 
7,600 
5.000 
5,000 
5,000 
5,400 
6.000 





MONO- EO. B TEMP, 


CYTES 


UTROPHII 
MM, 
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GuINEA Pie Il 


Gram-Negative and Gram-Positive Diplococci and X-Ray Exposure 








DATE TIME R.B.C, W.B.C, HEMO. 
NOV. OF (M. 


1930 DAY 


28 10 A.M. 4,960,000 9,400 90% 
29 10 A.M. 4,736,000-19200 90% 
DEC, 


1 10 A.M. 4,220,000 6,000 85% 
2 10 A.M. 4,236,000 5,400 85% 
3 10 A.M. 3,800,000 3,150 80% 
4 10 A.M. 2,770,000 1,000 70% 
5 10 A.M. 2,316,000 5,000 57.2% 
6 10 A.M. 2,352,000 4,400 54.5% 
8 10 A.M. 2,720,000 4,200 57.5% 
9 10 A.M. 2,408,000 4,400 57.2% 


and December 8, 1930. Discontinued counts 
after December 9, 1930. Guinea pig re- 
covered. 

On the morning of December 1, 1930, 
guinea pig 5, which had been inoculated with 
0.5 cc. of broth culture of gram-negative 
bacillus 1A on November 6, 1930, was found 
dead. Results of autopsy were as follows: 

Considerable peritoneal congestion and 
redness were noted with a moderate amount 
of free fluid in the peritoneal cavity. There 
was moderate injection of the smali intes- 
tines. Kidneys externally were slightly in- 
jected. Liver was very noticeably injected 
and red, almost nutmeg in appearance. Gall 
bladder was distended and did not empty 
readily. Cultures were taken from the peri- 
toneal fluid and from the distended gall 
bladder. The stomach was normal. The 
spleen was dark red and slightly swollen. 
Pancreas was normal. The heart was nor- 
mal. The lobe of the left lung was hard, 
dark, and hemorrhagic. In the right lung 
there was more extensive and scattered in- 
volvement, similar to that noticed on the 
left side, with some pleural ecchymosis. Cut 
section of the lungs showed a moderate 
amount of air with clear, light yellow fluid 
exuding on pressure, as well as considerable 
amount of bloody fluid. 

From the heart’s blood a pure culture 
of a gram-negative bacillus was recovered 
which we will hereafter refer to as Bacil- 
lus 1C. (See figure 6). The peritoneal 
fluid and gall bladder were sterile. 

During the remainder of December we 
alternately transferred our organisms 1A, 


NEUTROPHILS S.5.. L.L. MONO- EO. BAS. TEMP 
MM. S. SEG) CYTES 
20 77 3 101.4 
42 57 ] 101.4 
17 82 1 101 
16 83 1 100 
2 25 72 1 104.4 
3 76 20 ] 103 
7 20 70 = 1 103 
3 38 58 l 102.8 
2 63 33 z 102.8 
4 58 37 1 102.2 


1B, 1C, 2, 3 and 4 on dextrose broth fo: 
three days and agar three days. We wer: 
able to keep luxuriant growths of the gram 
negative bacilli 1A, 1B and 1C. The diplo- 
cocci 2, 3 and 4 grew less abundantly. In 
an effort to revivify the organisms wi 
planted each of these on dextrose broth for 
three days, transferred to gelatin for three 
days and then to agar slants. The bacilli 
1A, 1B, 1C, seemed to have been benefitted 
by the process while the diplococci were not. 
Guinea pig 12 was inoculated intraperitone- 
ally on January 7, 1931, with ™% agar slant 
of the gram-negative Bacillus 1C. A pre 
liminary blood count showed red blood cells, 
4,800,000; white blood cells, 8.800; smal! 
lymphocytes, 91 per cent; neutrophils, seg- 
mented, 9 per cent. Another blood count 
was made on January 8, 1931, at 4:45 P.M 
and showed red blood cells, 4,740,000; white 
blood cells, 4,800; small lymphocytes, 78 
per cent; large lymphocytes, 1 per cent; neu 
trophils—segmented, 20 per cent, and stabs, 
1 per cent. The guinea pig was found dead 
early the next morning and the necrops) 
findings were as follows: 
Pleural 
cavity contained about 0.5 c.c. of blood- 
tinged fluid. There was a small ecchymotic 
area over the left parietal pleura. The peri- 
toneum was slightly injected. The entire 


Esophagus and trachea negative. 


liver surface was covered with a_ white 
gelatinous material, and on the inferior sur- 
face of the right lobe was a large blotchy 
grayish-white area. The internal surtac 
of the liver was of normal color and con: 


sistency. The spleen was negative 











tw A 
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stomach negative. On the inferior medial 
surface of the left kidney was a blotchy 
area of the same color as that on the liver, 
approximately 0.5 by 2 cms. in diameter. 
Large and small intestines were negative. 
The peritoneal cavity contained about 10 
c.c. of blood-tinged fluid. Culture from the 
heart blood revealed a gram-negative motile 
bacillus identical with 1C. 

Guinea pig 13 was inoculated intraperi- 


The peritoneal cavity contained about 15 
c.c. of blood-tinged fluid. There was a small 
blotchy area on the external surface of the 
right lobe of the liver. The pancreas and 
spleen were negative. Kidneys negative. Mul- 
tiple ulcers in the mucosa of the greater 
curvature of the stomach. Small intestine 
negative. Large intestine negative except 
for a perforation about 1 by 1.5 cms. There 
were about 5 c.c. of serofibrinous blood- 





Fic. 6. Gram-negative, motile Bacillus 1C, 


obtained from the heart blood of guinea pig 


No. 5, which had been inoculated with gram-negative Bacillus 1A. 


toneally on January 7, 1931, with one agar 
slant of the gram-negative Bacillus 1C. A 
preliminary blood count on January 7, 1931, 
showed red blood ceils, 4,810,000: white 
blood cells, 6,800; small lymphocytes, 96 
per cent; large lymphocytes, 1 per cent; 
neutrophils—stabs, 2 per cent, and segmented 
1 per cent. On January 8, 1931, at 4:45 
P.M., another blood count showed red blood 
cells, 4,670,000; white blood cells, 3,800: 
small lymphocytes, 61 per cent, neutrophils 

segmented, 38 per cent; and stabs, 1 per 
cent. The pig was found dead on the morn- 
ig of January 9, 1931, and the following 
ngs at autopsy were found: 


tinged fluid in the pleural cavity. Both lungs 
were negative except for a rather marked 
degree ot paleness Trachea and esophagus 
were negative. Bacilli 1C obtained by cul- 
ture from the heart blood. 

Guinea pig 14 was inoculated intraperi- 


_ 


toneally on January 7, 1931, at 9 P.M., with 
two slants of the gram-negative Bacillus 
1C. A preliminary blood count showed red 
blood cells, 4,608,000; white blood cells, 
6,200; small lymphocytes, 89 per cent; large 
lymphocytes, 2 per cent; neutrophils—seg- 
mented, 8 per cent; and stabs, 1 per cent. 
Another blood count made at 4:45 P.M. on 
January 8, 1931, showed red blood cells, 
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4,617,000 . blood 4,000 ; 
lymphocytes, 84 per cent; large lymphocytes, 
3 per cent; monocytes, 1 per cent; neutro- 
stabs, 2 per cent, and segmented, 10 


white cells, small 





philes 
per cent. 
early on the morning of January 9, 1931. 
The autopsy report was as follows: 
Trachea, esophagus, heart, and lungs were 
negative. There was a very small ecchymotic 
There 


The guinea pig was found dead 


area over the left parietal pleura. 
were about 3 c.c. of serosanguineous fluid 
in the pleural cavity. The entire surface 
of the liver was covered with a gelatinous 
On the left lobe of the liver 
was a localized grayish discoloration similar 
to the liver of the previous guinea pigs. 
Large and small intestines negative. Spleen 
On the mesial sur- 


white exudate. 


and pancreas negative. 
face of the right kidney was a small area 
of grayish-white discoloration similar to that 
found on the liver. On the most dependent 
portion of the greater curvature of the stom- 
ach area of about 3 by 4 cms. 
with marked injection and ecchymosis. The 


peritoneal cavity contained about 10 c.c. of 


Was an 
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On January 9, 10, 12, 1931, preliminary 
counts were made on guinea pig 15, 
guinea pig was inoculated at 10 A.M. with 
one-half agar slant of gram-negative bacil- 
lus 1C. Counts were made every two hours 
until his death. 

On the same dates, January 9, 10, 11, 1931, 
preliminary counts were made on guinea pig 
16. This guinea pig was inoculated on Janu- 
ary 12, 1931, at 10 A.M. with ™% agar slant 
of the gram-negative Bacillus 1C. 

Guinea pig 17 was inoculated intraperi 
toneally with 14 agar slant of gram-negative 
bacilli 1C at 10 A.M. on January 12, 1931, 
after three preliminary counts, January 9 
and 10, 1931, and the last a few minutes be- 
fore the inoculation. 

Autopsies were made on guinea pigs 15, 
16, and 17. Cultures hearts’ blood 
were made from guinea pigs 15 and 16 on 
blood agar slants and dextrose broth. Gram- 


from 


negative bacilli in pure culture were r¢ 
covered from each of these. The autopsy 
reports were as follows: 


Guinea pig 15: Peritoneal cavity was 














blood-tinged fluid. Bacillus 1C was recovered filled with serosanguineous fluid. The ter- 
in pure culture from the heart blood. mina! portion of the ileum was markedly 
GUINEA Pie 15 
DATE TIME W.B.C, NEUTROPHILS £3; L.L. MONO- EOS. BASO 
JAN. OF (M. MM. S. SEG ) CYTES 
1931 DAY 
9 ( Prelim.) 8,400 2 7 85 5 ] 
10 ( Prelim.) 6,800 20 78 2 
12 10 A.M. 8,000 2 25 72 
12 12 Noon 5,400 7 25 70 
12 2 P.M. 3,000 15 23 58 3 ] 
12 4 P.M. 1,600 15 29 55 l 
12 6 P.M. 1,400 7 19 70 4 
12 8 P.M. 1,450 4 23 67 5 1 
Pig died at 9:30 P.M. 
GUINEA Pic 16 
DATE TIME W.B.C. NEUTROPHILS S.I L.I MONO- EOS. BASO 
JAN. OF (M. MM. S. SEG) CYTES 
1931 DAY 
9 ( Prelim. ) 10,200 1 18 79 2 
10 ( Prelim. ) 9,200 20 76 4 
12 10 A.M 10,000 3 5 R4 6 
12 12 Noon 9,000 6 14 oF | 3 
(Platelets 138,000) 
12 2 P.M. 3,900 8 13 78 1 
12 4 P.M. 3,090 5 18 68 8 l 
Guinea pig died at 5 P.M., Monday, Jan. 12, 1931. 





The 
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Do DO Do lo bo 
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lary GUINEA Pic 17 

The DATE TIME W.B.C. NEUTROPHILS SJ L.] MONO EOS. BASO. 
with JAN, OF (M. MM. S. SEG ) CYTES 

acil- 1931 DAY 

ours 9 ( Prelim. ) 11,800 13 86 1 


N 
“SJ 
NS 


10 ( Prelim. ) 8,400 


1931, 12 10 A.M. & 800 10 00 
pig 12 12 Noon 6,700 2 46 49 3 
12 2 P.M. 3,450 1] 34 55 
anu- 12 4 P.M. 3,650 15 14 66 5 
slant 12 6 P.M. 2,700 15 12 73 
12 8 P.M. 0,950 10 15 70 5 
: 12 10 P.M. 0,750 13 23 58 5 l 
= (Platelets 210,000) 
ative Guinea pig died during night of Jan. 12, 1931. 
1931, 
ry Y ' - = . , 
ng injected. There was a moderate amount of was a small amount of blood-tinged fluid in 
subserous injection on the most dependent the pleura Throughout both lungs were 
portion of the stomach. The gastric sub- many hemorrhagic areas. The entire sur 


s 15, 


Shite mucosa showed a rather diffuse petechial and faces of spleen and pancreas markedly in 
VLOOl 


hyperemic injection in the most dependent — jecter 








6 on mn ° , : . a , 
eet area. The liver was covered with a grayish- Guinea pig 17: Dead in approximately 36 
xsi white exudate and there were scattered, dis hours after injection. Grossly: Serofibrinous 
ses crete, slightly injected areas over both dorsal exudate in peritoneal cavity; hyperemia in 
ie ind ventral surfaces. The pancreas was omentum and over greater curvature « 
markedly injected and hemorrhagic. The stomacl Very little inflammatory reactiot 
Was = . _ = loawher \ | ™ 
i spleen was normal. In the lung were small — elsewhere ‘oO petechiae Brain negativ 
a hemorrhagic areas scattered throughout. Th: Chest: tw r three small hemorrhagic foci 
i pleural cavity contained a small amount of in lungs; none in pleura \ very small 
hemorrhagic fluid. amount of blood-tinged fluid was found 
Guinea pig 16: Abdomen was filled wit! left pleural cavity \ll other organs nega 
Ash, scrosanguineous fluid. There was a small tive Lymph nodes normal in abdomen and 
perforation in the large bowel. The large ther parts Microscopically Peritoneal 
ind small intestines were markedly injected exudate almost entirely composed of bac 
with patchy diffuse hemorrhagic areas’ teria; a_ ver tew polynuclear leucocytes 
throughout. On the superior and inferior were present in fibris Lungs: A few small 
surfaces of the liver were small scattered hemorrhages; 1 inflammator reaction 
grayish-white and hyperemic areas. Thi Kidneys normal. Spleen normal. Liver 
mach showed marked subserous injection light edema of the surface from the proxin 
the mucosa was markedly injected with dit it the peritoneal inflammation. Other 
lusely scattered hemorrhagic areas. Thi wise negative 
right kidney revealed a few scattered hemor On January 15, 1931, a preliminary count 
thagic areas on the medial surface. Ther vas mad gull pig 18. This was 
—== "if Pre 18 
RA — = es 
ATE rIMi W.B.A NEUTROPHILS lL. MONO- EOS. BASO. TEMP 
A) OF (M. MM. S._ SEG.) CYTES . 
193] DAY 
5 9:30 A.M. = 9,400 15 77 7 l 102.8 
l ( Prelim.) 
IS 4:15 P.M. 3,600 18 26 34 2 
l6 9:00 A.M. 3,250 9 28 61 ] l 
17 9:30 A.M. 2,000 | Q4 5 022 
17 12:30 P.M. 1,250 Z 97 l 93.6 


Gu nea pig died at 12:45 P.M. 
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lated intraperitoneally with % slant of the 


Bacillus 1C. Counts 
made twice daily until death. 

At autopsy a small aiaount of fluid and 
considerable fibrin were found in the peri- 
toneal cavity. Omentum showed intlamma- 
tory thickening. All organs normal except 
for the slight, superficial inflammatory re- 
action of the peritoneal surfaces of the liver, 
stomach, and intestines. No petechiae. Mi- 
croscopically: Lungs normal. Kidneys nor- 
mal. liver: Edema of superficial portions 
associated with the peritoneal inflammation ; 
otherwise hepatic tissue was normal. The 
capsule showed swelling of the endothelium 
and fibrinous exudate infiltrated sparsely with 
leucocytes. At intervals there were collec- 
tions of pyknotic nuclei close together, some 
lymphocytic, but most apparently the nuclei 
of degenerated, polynuclear leucocytes. 
Spleen normal. Omentum: hemorrhage into 
the fat cells and between them. 
tory reaction was similar to that described 
on the liver capsule. 
number of polynuclears, and a greater pro- 


gram-negative 


Inflamma- 
There were a smaller 


portion of plasma and lymph cell types, than 
would be expected in such an acute process 
No true pus. 

Guinea pig 19 was inoculated on January 
27, 1931, with 1% slant of the gram-negative 
Bacillus 1C which had previously been re- 
vivified. A preliminary count was made and 
another shortly before death on Jan. 28, as 
follows ° 


were 
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We recovered from the heart’s blood gram 
negative bacilli in pure culture. The autopsy 
findings were as follows: 

Abdomen: There was a large quantity o1 
yellow serous plastic exudate covering all 
organs. On the inferior border of the stom 
ach were scattered hemorrhagic areas. The 
greater omentum was markedly injected 
There was considerable 
mucosa of the pyloric portion of the stomach 
The entire small intestine was markedly in 


injection of the 


jected. There were scattered localized hem 
orrhages involving all surfaces of the in 
Slight amount of serosanguineous 
The lungs shows 


testines. 
fluid in pleural cavity. 
scattered, 
There were a few 
areas in the right lower lobe. 

Rabbit 5 was inoculated intraperitonealls 
on February 5, 1931, with % 
the Bacillus 1C. 
sequent counts were as follows: 

At 10 A.M. on Feb. 7, 1931, a culture was 
taken from this rabbit's heart. Later a pure 
culture of a gram-negative, motile bacillus, 
similar morphologically to Bacillus 1C, was 
recovered. The rabbit was killed at 10:30 
A.M. on Feb. 7 
(figure 8) were made from the sternum. At 


discrete, subpleural ecchymoses 


scattered hemorrhagic 


agar slant oi 
The preliminary and sub- 


and bone-marrow smears 


the same time bone-marrow smears were 


taken from a normal rabbit (figure 7). 
In the normal rabbit’s bone-marrow ther 

was a considerable preponderance of my: 

cells; 


loid over erythroid whereas, in 


GUINEA Pic 19 














DATE W.B.C. NEUTROPHILS 64. L.L. MONO- EOS. BASO. TEMP. 

JAN. (M. MM. S._ SEG.) CYTES 

1931 

af 10,000 5 95 100.4 

28 1,000 5 10 83 y 
Dead) 

GUINEA Price 20 
DATE TIME W.B.C. NEUTROPHILS S.L. L.L. MONO- EOS. BA 
FEB. OF (M. MM. S._ SEG.) CYTES 


DAY 


( Prelim.) 


> 9:00 A.M. 11,400 
6 4:30 P.M. 3,400 
7 9:00 A.M. 3,100 





26 61 4 sf) 
20 76 4 0 
73 2 
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cted rabbit 5 the predominating cells were 
erythroid. These characteristics are clearly 
shown in the following differential study of 
the bone-marrow of the normal rabbit and 


bbit 5 


the convoluted tubules. In many of these 
there was complete chromatolysis; in others 
the nuclei were pyknotic and fragmented or 
pale and swollen. The glomeruli had es- 


caped severe damage and the cells of the 


Bone Marrow 








1. Myeloid series 
Free histocytes 
Eosinophil myelocytes 
Heterophil myelocytes 
Small lymphocytes 
Heterophil leucocytes 
Plasma cells 
Reticular cells 
Promyelocytes 
Megacaryocytes 
Monocytes 


2. Erythroid series 

Extruded normoblast nuclei 
Hemocytoblasts 

Hemocytoblasts in mitosis 

Erythrocytes 

Normoblasts 

Syncytial reticular cells 
Polychromatophil erythroblasts 
Polychromatophil erythroblasts in mitosis 


In this connection it is to be remembered 
that the circulating blood of a normal rab- 
bit contains 10 to 15 per cent eosinophilic 
leucocytes. 

No marked gross changes were observed 
in rabbit 5 at autopsy. Microscopical exam 


Intense congestion and 


ination Liver: 
marked parenchymatous degeneration evenly 


distributed ; moderate amount of fatty degen- 
eration; no cellular infiltration; the nuclei of 


hepatic cells were slightly swollen and 
but were on the whole well preserved 


NORMAL RABBIT RABBIT 5 


4 13 
20 50 
147 98 

3 4 

2 3 

> ? 

l 0 
1! 22 

5 7 

5 l 
200 200 
10 2 
119 195 

> > 

- A 
195 225 
102 65 

6 3 
44 6 
22 l 
500 500 


outer wall of Bowman’s capsule and the 
emerging duct were approximately normal. 
No changes were seen in the endothelial cells. 
No cellular infiltration nor vascular changes 
were present. Spleen: There was swelling 
and edema of the reticular cells; no other 


abnormality. Lymph node: One small sec 


tion of this showed changes similar to those 
in the spleen. Lungs: Negative except for 
congestion and edema. No hemorrhagic 
changes in any of the organs 


Guinea pig 20 was injected on March 18, 








Kidney: Very marked parenchymatous dk 1931, intraperitoneally, with slant « 
generation throughout renal parenchyma. The gram-negative Bacillus 1B. A_ preliminary 
} 7 1 
degenerative changes were most marked in count was made on the morning before the 
Gir Pic 20 
TIME W.B.C. NEUTROPHILIS S.L. L.L. EOSIN. TEMP, 
MARCH OF (M,. MM. S. SEG ) 
DAY 
Ik 11:30 A.M. 11,600 32 62 4 2 101.6 
1s 4:00 P.M. 3,900 4 72 2 2 98.4 
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inoculation and another at 4 P.M. The 
guinea pig died that night. 

At autopsy 10 c.c. of serofibrinous fluid 
were found in the peritoneal cavity. The en- 
tire surfaces of both large and small intes- 
tines, which were covered with a thin puru- 
lent exudate, showed slight ecchymotic areas 
with occasional injection. The stomach was 
negative. The spleen and pancreas were neg- 
ative. On the left lobe of the liver were 
five, small ecchymotic areas. The kidneys 
were negative. The heart was negative. The 
left lung showed generalized injection. The 
right lung was negative. The esophagus 
negative. A pure culture of gram-negative 
motile bacilli was recovered from the heart 


blood. 


DISCUSSION 


In this study of one case of agranu- 
locytic angina, and the ensuing follow- 
up experiments, it was our hope to ob- 
serve some factor which might be of 
interest and value in combating this 


disease or in throwing light on its ac- 
tivities. 
The role of the spleen in fetal and in 


post-natal hemopoiesis, its probable 


complementary correlation with th 
bone-marrow, its capability for myé¢ 
loid metaplasia in myelosis and bone 
marrow sclerosis,*® its almost uniform 
changes in leucopenic diseases, as well 
as the rarity with which septicemic dis 
eases produce abscesses in its struc 
tures, led us to consider the likelihood 
of fetal spleen being of value in agran 
ulocytosis. We feel as does Moyni 
han* that the theory that spleen-pulp 
secretes a substance normally restrain 
ing white cell formation is entirely too 
superficial, and the experimental evi 
dence to support it is not at all conclu 
sive. Pfeiffer and Marx® in investigat 
ing the formation of immune substances 





Fic. 7. Bone-marrow of normal rabbit. 
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in cholera found the spleen and the 
marrow of the long bones to contain a 
far larger proportion of immune sub- 
stances than any other part of the 
body; and we know the resistance t 
infection is less in the early months 


Also Hektoen'‘ 


are formed 


splenectomy. 
affirms that 
chiefly in the spleen, lymphatic tissues. 


after 
antibodies 


and bone-marrow. Carpenter’ in 1900 
reported that splenic extract was of 
value in treating typhoid fever and ma 
laria and found the leucocytes were in- 
creased. 

In this case the use of fetal spleen 


was followed by an interesting reaction. 
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other cases of agranulocytosis to be re- 
ported elsewhere, there was an even 
more decisive and prompt rise in the 
polymorphonuclear leucocytes after the 


f fetal spleen. In one 


administration « 
case of aplastic anemia, one case of se- 
vere leucopenia following deep roent- 
gen-ray therapy, and two cases of mye- 
loid leukemia, no changes were noted in 
the white cells, after giving fetal spleen 
over a considerable period. 

Had the left external carotid artery 
been ligated earlier as a precautionary 
from the 
feel 


measure against hemorrhage 


left external maxillary artery, we 


that the patient might have recovered. 


Of course we do not know whether it Specific agglutination tests (chart 
was related or coincidental. In two III) would indicate that the gram- 
Fic. 8. Bone-marrow of rabbit No. 5, which developed a severe granulocytopenia, following 
Injection with Bacillus 1C. Note the striking depletion of myeloid cells 
\ . > . > > . ° > ’ 
Note that Bacillus 1A, Bacillus 1B, Bacillus 1C, respectively, were agglutinated by Bacillus 
Bacillus coli communior was agglutinated by Bacillus 1C serum, 


Ol mntuinior serum; 


whi 


h latter, also, agglutinated Bacillus 1A and Bacillus 1B 
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CuHart III 
Agglutination Reactions 








z 

= 

y 

II. Organism Tested 

1. Bacillus 1A O 
2. Bacillus 1B O 
3. Bacillus 1C QO 
S BZ O 
5. B. 3 O 
6. B. 4 O 
7. B. Pyocyaneus Oo 
8. B. Coli Communis O 
9, B. Coli Communior O 


Indicates no agglutination 
indicates agglutination 
t indicates fair agglutination 


LEGEND: ( 


) 
+ 
; 


negative, motile Bacillus 1C should be 
classified as the bacillus coli commun- 
ior. The gram-negative bacilli, 1A and 
1B, obtained from the guinea pigs in- 
oculated with the patient’s blood, and 
from the necrotic tissue in the patient's 
mouth, respectively, possessed quite 
similar morphological, staining, cultural 
and fermentative reactions with the 
gram-negative bacilli 1C. We believe 
them to be the same organism. How- 
ever, the bacilli 1B and 1C formed no 
gas with saccharose, whereas the pri- 





IMMUNIZED SERUM 


[= 4 
vw C 
w < - 
z - g 
z g 5 
1-320 1-2560 
O DIL. O DIL. 
ft + 
O 1-1280 O 1-640 
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O 
O 
O 
1-1280 O O O 
DIL. 
+ 
O O 1-640 O 
DIL. 
oO 1-640 1-320 O 
DIL. DIL. 
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mary bacilli 1A did. Bacillus coli com 
munis forms no gas with saccharose but 
bacillus coli communior does. Bacillus 
1B formed no gas with trehalose, which 
is at variance with its reaction with the 
colon group. All three organisms pro 
duced a small amount of gas with ino- 
site, whereas the colon group ordinarily 
does not. These tests were repeated) 
checked to insure their accuracy. 

The cultural characteristics were sim- 
ilar to the colon group in the main de- 
tails. However, the production of indol 
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Bacillus 1C 
absent. 


} 


by Bacillus was 


1A and 


slight and with Bacillus 1B 
There was also a slight, delayed lique 
In these findings 


the 


faction of gelatin. 


thev ditfered from colon group. 

The gram-negative organisms, 1A, 
1B and 1C, possessed definitely evident 
virulence and ability to repeatedly ini- 
tiate a pronounced granulocytopenic 
blood reaction in guinea pigs and rab 
bits. In one rabbit, at least, very evi 
dent changes were noted in the myeloid 
elements of the bone-marrow at autop 
sy. It would seem in this case that the 
production of polymorphonuclear neu 
trophils in the bone-marrow was tre 
mendously depressed. 

The 


animals 


findings in eleven 
pigs 


findings in 


autopsy 


(ten guinea and one 


rabbit) reflected certain 


common. In the guinea pigs, which 


were injected intraperitoneally, the 


peritoneal cavity contained a mod 


erate amount of serosanguineous fluid. 
The peritoneum was hyperemic, and 
a grayish-white, at times a yellowish, 
plastic exudation was noted. [spe 

on the peritoneal surface of th 
liver was the grayish-white exudate 
vith hyperemic areas seen. In this lo 
calitv the exudate was at times almost 
gelatinous in character, and ecchymotic 
spots were observed under the hepatic 
the 


} 


apsule. In rabbit’s liver paren 


degeneration and = intens 


matous 
nye stion were noted microscopicall 
there was also some fatty degenera 


1 
} 


tion. There was no cellular infiltration. 
small and large intestines were in- 
jected and hyperemic, and occasional 
s of grayish-white exudate and 
ecchymotic spots were found. Especial- 
ly about the ileum was this seen. Per 


tions were twice noted in the large 
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intestines. These perforations resulted 
from small perforating ulcers, arising 
from the mucous membrane, and were 
not traumatic. The mucous membrane, 
especially in the ileum, was hyperemic 
in three guinea pigs. In the rabbit's in- 
testine no changes were noted macro- 
scopically nor microscopically, On the 
hyperemia, grayish- 


serosa, 


gastric 


white exudation and rare ecchymotic 


spots were found. In one pig a small 


ulcer of the mucous membrane was 
found on the greater curvature near the 
pylorus. In one instance the gastric 
mucosa was injected with small hem- 
orrhagic areas under the mucous mem- 
brane. The spleen in three animals 
(two guinea pigs and the rabbit) was 
somewhat swollen and very dark red in 
color. Swelling and edema of the lit- 
toral cells of the rabbit’s spleen were 
quite apparent in the stained specimen 
In this animal one lymph gland was 
sectioned and the same findings as in 
the spleen were noted. In five animals 
definite renal changes were observed, 
consisting of swelling, subcapsular hy- 
peremia, and blotchy, localized hemor 
a definite in 


In the 


rhagic areas. In one pig 
was found in the kidney. 
rabbit's kidneys, parenchymatous de 

m, especially of the convoluted 
abnormalities 


found. No 


tubules, was 


ere noted in the pancreas except in 
two cases; in one, some surface hy 
peremia, in the other marked injection 
and small hemorrhages throughout. In 


nine aAcsemal ; . ‘ 1 
nine animals definite pathology was 


found in the lungs and pleurae. In six 


of these, serosanguineous, fibrinous ex 


udation was noted in the pleura, and in 


two, subpleural ecchymoses. Hemor 


rhagi areas moderately, scattered 


throughout the lung tissue were noted 
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in five cases; in one guinea pig, a con- 
solidated pneumonic area in the base of 
the right lung and in two, small hem- 
orrhagic infarcts. Microscopically, con- 
siderable congestion and edema were 
noted in the rabbit’s lungs and pleurae. 
No changes in the heart and thoracic 
vessels, esophagus, and trachea were 
observed. In every animal (ten guinea 
pigs and one rabbit) injected with the 
gram-negative Bacillus 1C, the organ- 
ism was recovered from the heart’s 
blood in pure culture following the ani- 
mal’s death. The bone-marrow of one 
rabbit showed a considerable depletion 
of myeloid cells, without any striking 
abnormalities of the erythroid cells. 
This was the only bone-marrow smear 
made. 

There is considerable similarity be- 
tween the necropsy findings in these 
animals and those of agranulocytic an- 
gina. In this latter disease the findings 
are: Subpleural and subpericardial 
hemorrhages, pleural exudation, hem- 
orrhages and broncho-pneumonic areas 
in the lungs, cloudy swelling and fatty 
degeneration of the liver, moderate 
swelling and parenchymatous degenera- 
tion of the kidneys, some proliferation 
of the reticulo-endothelial cells of the 
lymph glands and spleen, depression of 
bone-marrow leucopoiesis, ulcerations 
of the gastro-intestinal tract, as well as 
in the oral cavity, vulva, vagina, cervix 
and rectum. 


COMMENT 


If we knew more about the patho- 
genesis of agranulocytic angina we 
might combat its ravages more success- 
fully. We know that toxic substances 
expend their baneful power in several 
ways: some on the circulating leuco- 


cytes; others upon their formative tis- 
sues; while a few act upon both. The 
action may be one of stimulation, s 
that a leucocytosis results, or it may be 
one of inhibition, and result in leuco- 
penia. In pernicious anemia the poison 
ous action on the bone-marrow affects 
the white cells as well as the red cells, 
so that a very low white count is the 
rule; in hemolytic jaundice, on the 
other hand, the action on the bone- 
marrow is one of stimulation and leads 
to an out-pouring of leucocytes (leu- 
cocytosis). Florence Sabin* has shown 
that leucocytosis involves both an in- 
creased delivery of cells from the bone- 
marrow (chemotactic factor) and an 
increased maturation of the delivered 
myelocytes (maturation factor) into 
the normal granulocytes (polyneutro- 
phils, eosinophils and __ basophils). 
Therefore, this concept of leucocytosis 
and leucopenia postulates the infecting 
organism as introducing both a chem 

tactic and a maturation factor when 

leucopenia follows a temporary leu 
cocytosis. This condition has _ beet 
proved to follow the injection of inac 
tivated typhoid bacilli into a rabbit; the 
marrow and blood first show a leucocy 
tosis, followed by a leucopenia. It has 
been proved that the mechanism of leu 
cocytosis in an infection is due to 

increase of the substances in the bods 
that afford the normal stimulus, rathet 
than some substance from the bacteria. 
The relationship of the degree of the 
leucocytosis to the resistance of an an: 
mal in infection has been repeatedls 
confirmed since Metchnikoff ; and thus, 
as long as none of the substances in 
volved in these reactions are known, 
variations in response of the body must 
be studied in terms of the amount of 
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the infection and, possibly, differences 
in the power of the hemopoietic tissues 
to respond. The reticulo-endcthelial 
system is the locality for the formation 
of immune bodies, and as a part of that 
system the pulp-cells or the spleen are 
concerned in the manufacture of the 
immune substances with which the 
body resists infections. Immediately 
after splenectomy or in certain dis- 
eases with splenomegaly and leucopenia 
(kala-azar) it is impossible to develop 
immunity. It seems, therefore, that the 
spleen affords great aid in resisting 1n- 
fective processes. When we call to 
mind the frequency of pyemic and bac- 
teremic states, the rarity of suppurative 
disturbances in the spleen is truly re 
markable. It can only be explained on 
the assumption of strong bactericidal 
properties on the part of the spleen. 
Pathological conditions in the bone 
marrow may be divided into three 
groups: first, conditions of simple leu- 
‘ocytosis and leucopenia together with 
secondary anemia and aplasia, wherein 
no deviation is noted from the normal 
de elopment of the cells; second, states 
like pernicious anemia and leukemia, in 
which immature cells come into the 
blood stream; third, conditions in 
which there has been an invasion of 


the marrow 


(replacement, necrosis, 
hemorrhage ). 

Normal bone-marrow architecture 
and normal bone structure have been 
found at autopsy in cases of agranu- 
locytic angina. We observed in one of 
our cases the appearance of immatur« 
white cells (myelocytes, metamyelo- 
cytes) in the blood stream at the time 
\lthough a 


greatly decreased number of granulo- 


Ot intense neutropenia. 


cyt 


ytes has been found in the bone-mar 


row at these autopsies we know that 
immature cells appear in the blood 
stream in more or less numbers. It 
would seem that there is an analogy 
between the state of the granulocytic 
function of the bone-marrow and the 
granulocytes in agranulocytic angina to 
that of the erythropoietic function of 
the bone-marrow and the red cells in 
pernicious anemia. However, since 
cases of agranulocytic angina recover 
and the blood stream returns to normal, 
the hypofunction must at times be tem- 
porary. Undoubtedly, either an infec- 
tive or a toxic agent has temporarily 
paralyzed the granulopoiesis in_ the 
bone-marrow, or there is some sub- 
stance which is lacking in the blood 
stream which would, if present, stimu- 
late the bone-marrow to granulocytic 
activity. Of course, we know there is 
an intense infection present but the 
questions are, which is the primary 
organ involved, bone-marrow, spleen, 
reticulo-endothelial system, or, are sev- 
eral or all of them involved, or does the 
destruction of the mature granulocytes 
take place in the blood stream faster 
than the bone-marrow can manufacture 
them? If this latter condition were true 
we would find a considerable de gree of 
granulocytic elements present in the 
bone-marrow in these cases, The re- 
verse has been found; the marrow 
shows a striking depletion of granu- 
locytic cells. We may assume, there 
fore, that some other factor or factors 
are at work in the severe eranulocyto 
penia than destruction of the leu 
cocytes in the blood stream. We must 


] 


look elsewhere. \We have excluded the 


bone-marrow by the facts heretofore 
enumerated. Rosenthal and Spitzer® 


have shown that in the aleucocytic ani 
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mal immune bodies develop normally, 
whereas, if the  reticulo-endothelial 
system is blocked with colloid iron, im- 
munity is greatly diminished; and, if 
the spleen is also extirpated, immunity 
ceases. The histopathology of the 
spleen in agranulocytic angina shows 
marked involvement of the splenic pulp 
(the reticulo-endothelial area). In most 
of the diseases characterized by a con- 
stant leucopenia there is a predilection 
for involvement of the splenic pulp. 
The Malpighian follicles show slight 
and inconstant changes in these dis- 
eases. If the spleen alone were in- 
volved in agranulocytic angina, the 
reticulo-endothelial tissues elsewhere in 
the body would soon take up its func- 
tion of antibody formation, and this 
disease would, perhaps, not be so fatal. 
It would seem that the reticulo- 
endothelial system (in the spleen, liver, 
bone-marrow, lymph nodes, lymphoid 
tissue generally ) is paralyzed by a toxic 
or infective agent, which may or may 
not be specific, and therefore immune 
bodies are not formed, and the granu- 
locytogenic bone-marrow is not stimu- 
lated. In this connection it was interest- 
ing to note in the differential count 
of one of my cases, the increase of the 
monocytes (products of the reticulo- 
endothelial system) as the mature gran- 
ulocytes (segmented forms) began to 
appear more abundantly in the blood 
stream as the patient improved, where- 
as they had previously disappeared. 
This of course shows evidences of re- 


newed activity of the reticulo-endoth« 
lial tissues and increasing antibody for- 
mation. It was noted in this case that 
the monocytic cells began to increase in 
the blood stream six days before any 
increased signs of bone-marrow activi- 
ty (increase in granulocytes) began. 
Antibody formation, it would seem, 
was beginning and the toxemia being 
combated. With the increasing control 
of the toxemia the severe effect of the 
infection on the bone-marrow granu- 
lopoiesis was lifted. 

There is nothing impossible in con- 
ceiving that some toxins will affect the 
cells of the spleen-pulp, principally or 
exclusively, and cause degeneration 
therein. Then, the blood passing 
through the liver to the heart and lungs. 
without losing its toxic character, 
comes in contact with the cells in the 
sinusoids of the bone-marrow and may 
interfere with its granulopoiesis. If th 
toxin represses the bone-marrow gran- 
ulopoiesis, leucopenia will result. 

We would suggest that agranulocytic 
angina is not a disease entity ; that it is 
a symptom-complex due to a paralysis 
of the reticulo-endothelial system from 
bacterial toxins, inhibiting or stopping 
the formation of some agent necessary 
for the stimulation of bone-marrow 


granulopoiesis. 


It is with pleasure that I acknowledge the 
valued help of Dr. Violet Keiller, Dr. H 
Gemoets, and our technicians, Mrs. | 
M. Blalock and Mr. A. W. Owens, 
work 
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The Importance of Stressing Man as a Social Being 
66 NE of the wholesome signs of our times is the increasing stress which 


we are placing on man as a social being. Yale University is founding 
an institute of human relations to study the individual in his contacts with people 
around him. <A fundamental part of this study is the start which the infant 
and pre school child gets in adapting himself to those around him. Every 
healthy child begins life with an assertion of his ego. Unfortunately he often 
does not learn till manhood that he is not merely an individual, but a member 
of a group. Home, school, neighborhood, professional circle, social set make 
progressively greater demands on him to consider their rights and comfort and 
desires. Until he has learned this lesson he is not much good to anybody. The 
academic, business, and social worlds have little time or patience with human 
material that needs special processes to make it marketable.” 
(From Behavior Aspects of Child Conduct by Estuer Lorine RICHARDs, 
The Macmillan Company, 1932. See also review in this issue. ) 











The Typhus-Spotted Fever Group 


By Noxon Toomey, M.D., F.A.C.P., Palmyra, Mo. 


MONG plagues of great economic 
importance, typhus fever has 
had a long and _ historically 

prominent place. Particularly during 
the Middle Ages, the Renaissance, and 
the early decades of the Industrial Era 
was typhus most prevalent. However, 
not even today is typhus a whit less de- 
vastating than formerly, whenever war, 
famine or civic commotion gives it an 
opportunity to override its barriers. 
Typhus fever has, since 1837, been 
recognized as a disease entity, an exan- 
thematic entity, without apparent kin- 
ship to the other exanthematic fevers, 
or the other continued fevers of short 
or long duration. Separated initially by 
Gerhard and Pennock, and by Still, in- 
dependently, from other infections, by 
clinical means alone, the typhus did not 
become categoried with any of the 
older known diseases after bacterio- 
logic methods afforded a means for es- 
tablishing certain group relationships 
among the infections. This continuance 
of typhus as a unique type was due to 
the fact that there had not been, or at 
least not until very lately, any accept- 
able evidence concerning the identity of 
its pathogen. Thus typhus continued as 
a fever not only associated with famine 
and other civic calamities, but also as 
typically an acute exanthematic fever 
of unknown cause. It not infrequently 
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shared with cerebrospinal fever, and 
the Rocky Mountain spotted fever, the 
“spotted 


colloquial appellation of 


fever.” It was natural, therefore, that 
the recently discovered fevers of spot- 
ted character and typhus-like course 
were studied in comparison with the 
typhus fever, and were more or less 
closely identified with the latter; the 
typhus always being advanced as the 
historically appropriate type of the 
group. The typhus-spotted fever 
group, although mentioned in a general 
way during the past few years, has not 
heen discussed in a_ systematic or 
comprehensive manner. Hence there 
is need now to set forth, as well as 
possible, a summary of what may at 
present be recognized as the typhus 
spotted fever group of diseases. How- 
ever, as several of the fevers belonging 
to the group have been but imperfectly 
studied clinically, with data of bacterio- 
logical and immunological character 
completely wanting, it is not possible 
to do more at present than to call atten- 
tion to the existence of the lesser 
known fevers, and to indicate in a gen 
eral way their presumptive relation- 
ships as deduced from the meager data 
known concerning them. The purpose 
of this paper is, therefore, to present a 
concise survey or general portrayal of 
the group, with some special considera- 
tion given to the newly discovered (but 
by no means unimportant) diseases 
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that have not yet been accorded a place 
in general medical literature. As the 
better known diseases of the group 
have an easily available literature they 
will receive the briefest possible con- 
sideration consistent with this pur- 
pose.**" 40 

The typhus-spotted fever group may 
at present be set forth as comprising 
the following distinguishable entities 


and varieties: 


1.A.—Typhus fever (louse borne and 

flea borne ) 

Old World (Classical) typhus 
(louse borne ) 
Baltic-Russian-Chinese strain 
Balkan-Asia Minor strain 
Tabardillo of 
northwestern South America 


Mexico and 


Endemic Typhus (flea borne) 
Brill’s Disease of the eastern 
United States* 

Kndemic typhus of the south 


ern United States (Max- 


cy ) 59, 56. 76 
Kndemic typhus of western 
Europe (Netter and Blai 
zot ) 27, 52 
Sao Paulo strain (Piza and 
DaRocha-Lima )** 
Shop typhus of Malasia 
( Fletcher ) §* 4° 
Endemic typhus of Australia 
(Hone)* 
Endemic typhus of South .\f 
rica ( Wicht ) 
Trench fever (louse borne )* 


‘ 


2.The Typhus-like tick fevers (tick 
borne) 
Spotted fever of the Rocky Moun- 
tains 
Malignant (Montana - Wyom- 
ing) type (Wilson and Chown- 


ing ) 


Intermediate (Gastrointestinal ) 
type of Colorado and Utah 
( Becker )*** 

Mild type (Maxcy) 

Acute mild type (Idaho-Ore- 

gon ) 

Protracted mild type ( Neva- 

da-Utah) 
Mid-zone strain (Kemp)* 
(Toomey )**° ( Reimann )* 
Typhus-like (Eastern - South- 
eastern States) type (Rum- 
reich )* . 
Fievre boutonneuse (exanthema- 
tic fever) (Conor and Bruch) 
Kumaun tick typhus of the Hima- 


1 


iayas | Megaw ) 

Tick-bite fever of Natal ( Pretor 

ian ten day fever) (McNaught) 

Inuga fever of Portuguese East 

Africa (Kudicke ) 

Port Elizabeth fever of South Af- 

rica (Scroggie and Gray) 

Guacarapa fever of Venezuela 
(;arcla ) 

3. A.—Tsutsugamushi disease (mite 

borne) Japanese-Korean flood 

f¢ ver { Palm ) 


scrub typhus of Malasia 


Dowden) (Noc) 


Pseudo-typhus of Sumatra 


Schuffner ) 
Lymphatic pseudo-typhus 
Mossman fever) of Queens- 
land (Smithson ) 
B.—Ship (Rat mite?) typhus (Pla 
zy, Marcon and Carboni) (Shel 


mire and Dove)*® ® 


C.—a,. American mountain tick-fever 
(Toomey ) ;**5 b. Benign rick 
ettsial disease (Toomey } 


4. Reduviid scarlatinosis (transmitted 


by Reduviidae ) 
Macular type (Toomey) 
Acute lichen planus type? 








HISTORICAL 


It was by the students of the newly 
discovered typhus-like spotted fevers 
that comparative studies in this group 
were first undertaken. Thus the tab- 
ardillo of Mexico and the typhus-like 
fever described by Brill* were studied 
in relation to Old World typhus, and 
were found to be of similar pathogenic 
nature, but to have 
( Anderson 

Similarly 


(immunologic ) 
fixed varietal differences 
and Goldberger,” ** etc.) 
the spotted fever of the Rocky Moun- 
tains was soon after its discovery com- 
pared with tsutsugamushi disease, a 
spotted fever of Japan.*® Likewise 
spotted fever of the Rocky Mountains 
was compared with typhus fever, with 
which it had been observed to have a 
somewhat general resemblance.” °* °* 
It was not, however, until the tick 
borne typhus-like fevers became some- 
what known (after 1917) and the flea 
borne strains of endemic typhus began 
to attract attention (after 1926) that 
there was a beginning laid for a typhus- 
spotted fever group.’** The more re- 
cently widened knowledge of the mite 
borne group™* of spotted fevers has so 
added to the group that it now seems 
possible to reconstruct the literature of 
the past twenty-five years into some- 
thing like a systematic whole. 
Although several of the diseases of 
the group have a clinical history ex- 
tending back many years, it must be 
remembered that almost nothing was 
known concerning their mode of trans- 
mission, bacteriology, or immunology 
until very recent years, and that the 
conception of a spotted fever group did 
not begin to take scientific form until 


about seven years ago when the so- 
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diseases 


called rickettsial group of 
(typhus fever and Rocky Mountain 
spotted fever) began to be broached.’ 
Since then, findings in the tsutsugamu- 
shi subgroup have definitely placed it 
among the fevers having rickettsial 
bodies as characteristic or almost char- 
acteristic elements in their histopath- 
ology.*® 

For the purpose of forming a brief 
chronology, the chief discoveries that 
have served to establish the typhus- 
spotted fever group are given below. 
Only with regard to the more import- 
ant discoveries can we take notice here 


GEOGRAPHIC DISTRIBUTION 


Until a decade or two ago typhus 
fever was thought of only, or at least 
principally, in connection with the cold- 
er latitudes of the globe, it having been 
This 
generalization is substantially correct 
for Old World typhus and for its vari- 
ant, tabardillo of Mexico and the An- 


said not to exist in the tropics. 


des. It is now known, however, that 
the governing consideration in the dis- 
tribution of classical typhus is the cli- 
matic factor that conditions the sur- 
vival of body lice ;* this factor being the 
absence of protracted, extreme heat 
Against the flea borne endemic typhus, 
extreme heat is not a barrier, hence 
endemic typhus can occur wherever the 
flea (particularly the rat flea) is found. 
As fleas have an almost world wide 
distribution, being actually more com- 
mon in the warmer temperate and tor- 
rid zones, endemic typhus is potentiall) 
almost cosmopolitan, with slight vari 
tal differences being recognizable ac- 
cording to locality. These slight differ- 
ences of strain are, however, almost 
entirely of serologic character, clinical 
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Chronology ot 


TYPHUS FEVER SUBGROUP 
(LOUSE BORNE AND FLEA 
BORNE ) 


1908. Yersin and  Vassal 
transmitted typhus from man 
to man by blood inoculation, 
and expressed opinion typhus 
was transmitted by insect 
bites. 


1909 Typhus _ transmitted 
irom man to man by body 
lice (Nicolle, Compte and 
Conseil ). 

typhus yf 


1910. Endemic ‘ 
desc ibe] by 


eastern l ° S 


Brill as distinct disease. 


1910. Tabardillo and Rocky 
Mountain spotted fever 
shown to be different dis 
eases (Ricketts and Wilder ) 


1910. Tabardillo virus shown 
to be nonfilterable by Rick 
etts and Wilder; described 
as bodies like ones found by 
Ricketts in spotted fever. 


1912. Anderson and Gold 
berger identify Brill’s dis 
ease and tabardillo as being 


varicties of same disease. 


1914. Sergeant, Foley and 
Vialette describe rickettsia 
found only in lice collected 
m typhus cases. 


— 


1915. Trench fever described 
Graham 


1916. Immune serum against 
typhus, fairly effective for 
laboratory animals, developed 
by Nice lle and Blaizot. 


1916. DeRocha- Lima de 
cribes R. prowaseki as found 


1 typhus transmitting lice, 


iT 


but never in typhus free lice, 
ind considers it pathogen ot 
typhus tever, 

19l¢ loepfer finds rickett 


Sia in trench fever lice, and 
‘ssociated them etiologically 
\ lever 


17. Weil and Felix intr 
uce the Proteus X,, aggluti 
test for typhus fever. 
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TABLE I 
Discoveries in the Typhus-Spotted Fever Group 


SPOTTED FEVER SUBGROUP I ITSUGAMUSHI SUBGROUP 
(TICK BORNE) (MITE BORNE) 


1902. Wilson and Chowning 
report on malignant type ot 
Rocky Mountain spotted fev 
er, and suspect ticks as vec- 


tors. 1907. Tanaka showed that 

the blood of a man ill with 
1906. Ricketts demonstrates tsutsugamushi disease is in- 
presence in nature of ticks rectious, 


infected with spotted fever 
and hereditary passag« 
virus through eg; 


90R sure rane ss10Nn ot ( 1 

I‘ . Tick transmissi 1908. Yersin described clin- 
Rocky Mountain spotted fev icall I lil | 

wage : ; peal gr \I Cally a typhus-like disease 
¢ Oo man reported by trom Cochin China. 


Calla and Brereton 





1909. From Rocky Mout 
tain spotted fever material 1910 eo ' 
Ricketts describes intracell t a be a0 ila peso 
ular organisms later know 1 options ahh ay went akg 
as rickettsia dies i his ita , 
honor. 
1910. (See under tvphus) 
1910 Fievre hout 
described from Tunis 1 
Conor and Bruch 19]? : 
i | a ( Wel re ts ‘ 
| ) 7 M SSI il level 
1911. Pathologic anatomy of 
Rocky Mount: é d 13. M 
scribed by Li i ae oe ae 
it} 
1911. Tick-bite fever of Af 
rica described clini il by 1914 B 1 ) 
. i 7i* rem! riest \ t 
McNaught. Field > Priestley and 
elding report « Mossman 
ver 
1914. Pseudo-typhus of Deli 
Sumatra, described clinically 
schutftner ticks ¢ ‘ 
spected as vectors 
1915 Dowder g1\ pri 
1916 Wolbach describes  Gescription Of scrul 
PANDA IONS tvphus of Malasia 
a_ rickettsial organism 1s 
pathogen ot R cky M untall 
spotted tever 
1917. Tick tvphus described 1917. Tsutsugamushi disease 
clinically from northern I: transmitted to monk by 


dia by Megaw larval mites (Mivajima) 
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TYPHUS FEVER SUBGROUP 
(LOUSE BORNE AND FLEA 
BORNE ) 


1917. Neill describes scrotal 
lesion of tabardillo in guinea 
pigs. 


1918. Brill’s strain of endem- 
ic typhus recognized in 
western Europe by Netter 
and Blaizot. 


1918. Proteus X-strains dem- 
onstrated not to be pathogen 
of typhus fever nor to im- 
munized laboratory animals 
against the disease. 


1919. Pathology of typhus 
described by Grzywo-Dab- 
rowsky (1918) and by Ceel- 
en. 


1919. Bradford, Bashford 
and Wilson claim to have 
cultivated the rickettsial or- 
ganisms of typhus and of 
trench fever. 


1919. Two commissions — 
English War Office, and 
American Commission study 
trench fever. 


1919. Typhus caused by RFR. 
prowaseki, and trench fever 
by F. quintana, according to 
Arkwright, Bacot and Dun- 
can. 


1922. Endemic typhus _ in 
Australia described by Hone. 


1923. Wolbach and _ Schle- 
singer report cultivation of 
organisms of typhus and of 
spotted fever in tissue and 
plasma cultures. 


1926. Kuczynski and_ co- 
workers publish biological 
and pathogenetic studies on 
rickettsiae in typhus and 
Rocky Mountain spotted fev- 
er. 


1926. Endemic typhus in 
southern portion of U. S. 
described by Maxcy, who in- 
criminates fleas as vectors. 


1930. Mooser and Dummer 
find rickettsia in tunica va- 
ginalis of guinea pigs in- 
fected with endemic typhus. 
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TABLE I (Continued ) 


SPOTTED FEVER SUBGROUP 
(TICK BORNE) 


1920. Carducci and Falcone 
independently describe fievre 
boutonneuse in Italy as spe- 
cial form of eruptive fever. 


1921. Inuga fever described 
from Portuguese East Africa 
by Kudicke, ticks being in- 
criminated on clinical evi- 
dence. 


1923. Rocky Mountain spot- 
ted fever organism grown in 
tissue culture (see under ty- 
phus subgroup). 


1923. Noguchi finds three 
strains of rickettsiae from 
spotted fever ticks to be non- 
pathogenic. 


1924. Spencer and Parker 
recognize phases of latency 
and activity of spotted fever 
virus in ticks, and report on 
virus in blood. 


1925. Balfour, Clearkin, An 
derson and Clark redescribe 
tvphus-like fever of South 
Africa, and incriminate ticks 
as vectors. 


1925. Guacarapa spotted fe- 
ver oft Venezuela described 
clinically by Garcia. 


1927. Fiévre boutonneuse re- 
cognized on French littoral 
by Olmer, and by Boinet and 
Pieri, insect transmission be 
ing suspected. 


1927. Spencer and Parker 
develop a spotted fever vac- 
cine prophylactically  effec- 
tive for man. 


1928. Cooley reports on tick 
parasites. 


1930. Fiévre  boutonneuse 
shown to be tick borne by 
Durand and Conseil. 


1930. African tick-bite fever 
transmitted to guinea pigs 
by Pijper and Dau. 





TSUTSUGAMUSHI SUBGROI 
(MITE BORNE) 


1920. J. A. Mitchell describes 
mild typhus-like disease 
Transkei, South Africa 


1923. Prates in Loureng 
Marques describes typhus 
like disease with primary 


ulce! 


1923. Cowdry reports. on 
distribution of rickettsiae in 
tissues of insects and arach- 
nids. 


1926. Nagavo describes a 
rickettsia as cause ot 
sugamushi disease. 


1927. Frill at Potchest: 
South Africa, describe s 
typhus-like disease. 


rns 


1928. Tsutsugamushi _ virus 
cultivated in testicle of living 
rabbit by Ogata ar i 
Ishiwara. 


1930. Scrub typhus of Ma- 
lasia studied immunological- 
ly and clinically by Fletcher 
1930. Marcandier and Bid- 
eau study ship typhus ane 
incriminate a rat acarus 4 
the possible vector. 





19 
en 


tains 
Medit 


parent 
than ; 


oth 


ther 


rus 
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TYPHUS FEVER SUBGROUP SPOTTED FEVER SUBGROI 
LUUSE BORNE AND FLEA (TICK BORNE 
BORNE ) 1930. Rickettsia described in 
skin lesions of fiévre bou 
tonneuse by Durand, Kuczy1 
ski and Hohenadel 
1931. Rocky Mountain spot 
ted fever found to be it 
1931. Sao Paulo strain of southeastern U. S. endemi 
endemic typhus described by area by Badger, Dyer ar 
Piza, DaRocha-lLima and as- Rumreich. 
sociates. 
1931. American Mountain 
1931. Mooser, Casteneda and tick-fever recognized as e1 
Zinsser demonstrate endemic tity distinct from Rock. 
typhus reservoir in wild rats. Mountain spotted fever by 
Toomey. 
1931. Pinkerton and Maxcy 
describe anatomical patholo 1931. Fiévre boutonneuse 
gy of endemic typhus in man, immunologically stingu 
with R. prowaseki in vascu ished from ship typhus b 
lar lesions of human brain. Marcandier, etc. 
1931. Nagayo cultivates ty 1932. Virus of fiévre bout 
phus organism in living rab onneuse stated to be filte 
bit eves (see under tsutsuga able by Blanc and Can 
mushi disease). petros. 
differences being wanting, trifling oi enough is k 
inconstant. what extet 
As to the tick borne typhus-like fe- ited, or w 
vers there is a somewhat more strik tioning fa 
ing geographic correlation than with habitat 
the louse or flea borne diseases. With Concet 
in the tick borne subgroup we ar¢ we have 
rought to recognize the more limited fact that tl 
distribution of ticks, not perhaps as a__ to the pres« 
class, but as to the actual species that of the we 


TABLE I 


are vectors of the tick borne typhus 


like spotted fever, or fevers. Here we 


bserve the highly localized character 


if certain tick borne fevers, the locali- 


zation often being correlatable with cer 


tain definite mountain slopes and the 


adjacent wooded waste lands. 


least 


Two, al 


. of the tick borne typhus-like fe 


vers, spotted fever of the Rocky Moun 


fievre 


sis 
os 
tains 


and 


boutonneuse 


of the 


Mediterranian, have in recent years ap 


parently 


spread over an area wider 


than their original habitat. Of the 
other fevers of this subgroup not 


Malas 


\ustral 


( Continued ) 


nt time only in that 


A possibl 
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rSUGAMUSHI BGROU P 
(MITE BORNI 

1930. Lewthraite reports on 

epidemiology of scrub typhus 


Malasia. 


1931. Wolff 
munology of 


Sumatra 


reports on im 
pseudo-typhus 


193] Marcandier and 


Iss 
ciates demonstrate absence of 
cross immunity between ship 
typhu and fievre bouton 


Nagav 


and aSsocl 


lescribe rickettsiae from ty 
phus and tsutsugamushi in 
tissue cultures: with use of 
eves living rabbits as cul 


re medium 


1931. Dove and  Shelmire 
| + 


» tre pical rat 


lim 


condi 


listribution 1s 


1e mite borne dise; 


the 


] 
are positilvel\ 


very in 
known up 
portion 
embracing eastern Asia, 


the adjacent ] 


ortion of 


e exception is ship 


typhus which has been suspected, but 


not 
on 


ropic 


Hirst: 


dated territory 


scribed 


The 


| 


“al 


i 


1 
I 


T 


by 


losography 


nroved 
p! \ l, 


tT 


l 


C 


\ possible 


to be transmitted 


by the 


mite, i,1pon bacott, 


case of tsutsuga- 


1 
curring tne mal 


cn 


\ 


,ew Guinea was de- 


inclair in 1930." 


COMPARATIVI 


ND 


SYMPTOMATOLOGY 


oO! the 


ted fever group, up to very recently, 
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has rested almost solely on a clinical 
basis for want of sufficient data con- 
cerning the bacteriology, immunology 
and anatomical pathology of the vari- 
ous members of the group. Serologic- 
immunologic studies have, however, 
within the past five years, and particu- 
larly within the past two years, con- 
tributed to a more exact knowledge of 
the relationships of these diseases. The 
three most significant results of these 
immune serum studies have been to 
show that: (1) Those diseases clinical- 
ly recognizable as dissimilar, are actual- 
ly so from the standpoint of being dif- 
ferent pathogenic entities; (2) that so 
far, at least, the prime division of the 
group according to the biologic order 
of the insect vectors concerned is a 
valid mode of classification; and (3) 
that for each disease one or more var- 
ietal strains can be made out serologi- 
cally, without an always correlatable 
disparity in clinical course, appearance 
or duration. 

The comparative symptomatology of 
the diseases that comprise the typhus- 
spotted fever group can best be inter- 
preted by considering the lymph-blood- 
vascular (particularly the lymph sys- 
tem) and the cutaneous reactions to 
these diseases. Prostration (often se- 
vere, and with coma), rheumatoid 
pains (often severe), and a tendency to 
muscular spasticity are almost con- 
stant phenomena in varying degrees, 
but they do not afford as objectively 
differentiating evidence for classifica- 
tion as do the lymph-blood-vascular 
and cutaneous reactions. In fact it may 
be said that as far as is now known, the 
anatomical pathology of the typhus- 
spotted fever group is primarily and 


almost exclusively limited to the circu- 
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latory system, particularly the lymphat 
ics and the smaller and smallest blood 
vessels. Dry bronchial inflammation and 
cerebral toxic manifestations occur in 


the most severe fevers of this group, 


but they are rather consequential than 
primary lesions. 

The comparative symptomalogy of 
the diseases of the typhus-spotted fever 
group can be correlated in a general 
way with the vectors implicated, thus 
a primary lesion at point of inoculation 
is not observable in the louse borne and 
flea borne diseases; is observable in 
some but not all of the tick borne dis 
eases; and is virtually a constant phe- 
nomenon in the mite borne diseases 
Secondary regional lymphangitis and 
lymphadenopathy is not a part of the 
louse and flea borne diseases, is absent, 
inconstant, or not well developed in the 
tick borne diseases, but is distinctly a 
characteristic of the mite borne group 
of fevers. While the latter show both 
a primary lesion and a regional lymph- 
angitis-lymphadenopathy, it — should 
be noted that the two are not 
constant accompaniments of one an- 
other, the tsutsugamushi disease and 
scrub typhus of Malasia having a prac 
tically constant primary patch but a less 
determined lymphadenitis, whereas th 
pseudo-typhus of Sumatra and lymphat 
ic pseudo-typhus (Mossman fever )of 
Queensland have a constant and well 
marked disposition to lymphadeno- 
pathy, but with a less well accentuated 
primary sore than in tsutsugamushi 
disease and scrub typhus of Malasia. 

In regard to the cutaneous lesions of 
this group one must remark a strong 
family resemblance, particularly with- 
in each subgroup. Thus the manner 0! 


a 


appearance and distribution of rash cat 
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not be invoked as a clearcut, depend- 
able basis for differentiation. 
individual variations and a strong fam- 
ily resemblance, there can, however, be 
made out certain broad distinctions 
even between diseases of the same sub 
group. Thus, in the louse and flea 
borne subgroup one remarks the rash 
of tabardillo to be usually less papular, 
larger and distributed more on the low- 
er part of the body than in classical 
typhus. Endemic typhus, which on the 
whole is milder than classical typhus 
(although exceptions occur), has as a 
rule a somewhat smaller lenticular le 
sion with a lesser tendency to become 
petechial ; it may be, but usually is not, 
quite as profuse as in classical typhus, 
and is not as commonly accompanied 
by a diffuse scarlatinoid (reticular ) 
blush. Within the tick borne group one 
finds in Rocky Mountain spotted fever 
that the rash (accompanied by a diffuse 
cyanotic blush in severe cases) shows 
marked passive congestion, and appears 
on the wrists and ankles, spreading 
upwards as edematous but compressible 
macules that usually spare the face. In 
hevre boutonneuse the rash is much 
more papular (infiltrated) than in 
spotted fever, appears first on the face 
or upper part of the trunk, is larger, 
more sparsely set, and of longer dura- 
tion considering the comparative inten- 
sity and duration of the two fevers 
Kumaun tick typhus has characteristics 
of both Rocky Mountain spotted fever 
and fiévre boutonneuse, but more close 
ly resembles the latter. Tick-bite fever 
of South Africa resembles somewhat 
the fiévre boutonneuse but also has 
some of the features of the mite borne 
diseases. Within the mite borne sub 


group the rash is approximately the 


Despite 


same in all the clinical types, but tends 
to be less pronounced in scrub typhus 
and pseudo-typhus of Sumatra than in 
Japanese flood fever. In lymphatic 
pseudo-typhus the rash has a vesicular 
tendency 

Respecting the incubation period, 


mode of onset, duration, severity ot 


muscular pains and intensity of pros- 


tration tl 


ere are equally as wide or 
wider variations than among the cir 
culatory and cutaneous lesions. Thus 
we find a shorter incubation period in 


1d flea 


than in some of the tick borne dis 


the louse ar borne subgroup 
eases, and a still longer incubation pe 
riod in one (or sometimes two) of the 
mite borne diseases The mode of on 
set and severity of muscular pains are 
roughly correlatable with the ultimate 
severity of the disease; but even here 
we find that tsutsugamushi disease de- 
prostration at a some- 
what slower rate than the malignant 
forms of the louse borne end_ tick 
borne fevers 

Toxemic symptoms as manifested 
by cerebral disturbances and circula 
tory collapse may occur in any of the 
severer fevers of the typhus-spotted 
fever group, but they are rare in some, 
otl ers, 


average in and well nigh con 


stantly fatal in others. Thus the mor- 


tality rate differs greatly within the 
group, but rather according to the type 
of the disease under consideration than 
for the disease as a whole; a matter 
particularly well exemplified by spot- 
ted fever of the Rocky Mountains, 
certain epidemics of typhus fever, and 
occasionally by Japanese-Korean flood 


Nor can it be 


disparity in the 


fever. said that there 


mortality 


1s yreat 


among the three great subgroups, each 
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having grave as well as mild diseases, 


but of the three the mite borne are col- 
lectively both somewhat less fatal and 
less of a world problem than the tick 
borne, flea borne, or louse borne dis- 


eases. 


The comparative semeiology of the 
several diseases, and their more dis- 


LOUSE AND 
FLEA BORNE 


OLD WORLD 
TYPHUS 


ENDEMIC 
TYPHUS 


TRENCH 
FEVER 





TICK BORNE 
ROCKY 
MOUNTAIN 
SPOTTED 
FEVER 

MALIG- 
NANT 
TYPE 


MILD 
TYPE 
BENIGN 
RICKETTSIAL 
DISEASE* 
AMERICAN 


MOUNTAIN 
TICK-FEVER 





tinctive varieties, are briefly summa- 


SEASONAL 


Winter chief- 
ly ; or any 
time 


Spring to 
early Fall 


Any time; 
winter chiefly 


Early spring 
to mid-sum- 
mer 


arly spring 
to mid-sum- 
mer 


Late spring 
and summer 


Early spring 
to September 
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TABLE II 


INCUBATION 


PERIOD 


10 to 14 days 
Mostly 12 


10 to 14 days 


6 to 8 days; 
may be 30 
days after 
exposure 


5 to 10 days 
mostly 7 


7 to 10 days 


10 to 14 days 
mostly 12 


3 to7 days 
mostly 4 








rized in the accompanying table (see 


table II). 


In common with practically 
eases of a zymotic character, typhus 


MODE OF 
ONSET 


Abrupt with 
rigors, head- 
ache ;myositis 


Subabrupt or 
abrupt ; like 
mild typhus 


Sudden with 
giddiness, 
dyspnea 


Abrupt with 
dull headache, 
conjunctivi- 
tis, vomiting 
and severe 
rheumatoid 
pains 


Fairly abrupt 
rheumatoid 
pains, etc. 


Sudden with 
headache, chil- 
liness, nausea 


Sudden with 
headache, chil- 
liness, bone 
pains, nausea 


For a fuller description of 
the tick borne diseases see a_ subse- 
quent article entitled “The Tick Borne 
Typhus-like Fevers”. 


BACTERIOLOGY 


PRIMARY 
SORE 


No 


Often 


Yes 





RASH 






3d to 5th day ; 
Subcuticular, 
and petechial 
papules 


Frequently but 
not commonly 
petechial 


Delicate small, 
red macules on 
chest,abdomen 


Appears 3d or 4th 
day as red ma- 
cules on ankles 
and wrists; 
spreads upwards 
becoming cyanvt 
ic petechial 


3rd to 5th day 
spreads upwards ; 
cyanotic- 

pete chial 

Very rare, 


somewhat like 


mild R.M.S.1 


No 





Large hard 
papules on 3rd 
day; on face 


| 


all dis- 


FIEVRE Only in late 5tol5days Fairly abrupt Yesbut thence down- 
BOUTON- spring and mostly 8 rheumatoid not ward ; palmar 
NEUSE summer pains always andplantar le- 















sions ; hemor- 
rhagic tendency 
slight 
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(also tsutsugamushi disease) was early 
the subject of numerous bacteriological 
investigations made according to the 
methods available during the first dec- 
ades of bacteriology. Numerous were 
the organisms found in, and at times 
identified etiologically with typhus ma- 
terial. For our purpose, however, it 
would serve no useful end to review 
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the early reports on the bacteriology of 
these diseases, as now the reports have 
only historical interest. While some of 
the early workers may have observed 
organisms of rickettsial character, 
they failed to bring forth proof of an 
etiologic relationship of these minute 
bodies to the diseases in which they 
Even in spotted 


were encountered. 


Taste II (Continued) 


MODE 
TERMI- 
NATION 


DURATION OF OF 


FEVER 


Crisis or 
abrupt 
lysis 


10 tol& day Ss 
mostly 14 days 


Very fre- 
quent ; early 


Abrupt 
lysis 


Frequent ; 
otten 
transitory 


12 to 15 days 


35 to 42 days 
occasionally 5 to 
9 days; relapsing 


Gradual 
lysis 


Usually fatal 5th 
to 9th day 
(average 7th day. 
Survivals run 21 
to 26 days 


Almost in 
variable 
early : 


profound 


Subabrupt 
lysis 


Mild; very 21 to 28 days 


occasional 


Rapid 
lysis 


Soro day s fol 
lowed by one-day 
remission 


Zor 3 days fol- 


lowed by one or 
more irregular 
remissions 


Lysis, 
usually 
rapid 


12 to 17 days 
mostly 14 days 


12 to 40 per 
cent, Avet 
age 199% 


5 to 12 
per 


cent 


Slow , oct 


le 


c 


fan 


ional re 


gal 


ApSeS ; 
rrenous 


1¢ lac 


Fairly rapid 


trequentl) jut tor m1 + 


young ; 


20% 


q 
to ZU0% 


Average 15‘ 


Mode rate in 


Thy 


gra 


il in elderly 
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Tas.eE II (Continued ) 


LOUSE AND SEASONAL 
FLEA BORNE 


INCUBATION MODE OF PRIMARY 
ONSET 







SORE 


PERIOD 

















KUMAUN Late spring Profuse ; ap- 
TICK and early 14 to 21 days Gradual Yes pears 5th day on 
TYPHUS summer upper trunk; pe 





techial by 8th day 









Sudden with Pea sized, red- 








INUGA ? ? chills, head- Yes dish morbilliform 
FEVER ache ; con- macules. Begins 
junctivitis Ist day, developed 
by 5th 











Similar to Closely resembles 












GUACARAPA ? Rocky Moun- No ? Rocky Mountai: 

FEVER tain spotted spotted fever 
fever 

TICK-BITE Probably in 8tol0 ? Sudden with Profuse dark red 

FEVER OF only spring days severe head- Yes morbilliform ; o1 

NATAL and summer ache 3rd to 6th day 












Suddenly witi 4th or 5th day 
RHODESIAN Summer and ? shivering and Yes universal 
FEVER* autumn headache maculo-papular 
non-petechial 







PORT ELIZA- February Sudden or In 50% only, 
BETH FEVER* to July ? subabrupt ; No sparse macules 
headache 











MITE 
BORNE 









Sth to 7th day as 








JAPANESE Middle of Rapid with papules ; spreads 
FLOOD July to 4 to 10 days rigors; front- Yes downwards 
FEVER October al headache chiefly as macules 







on body 










SCRUB Abrupt 4th to 6th day ; 
TYPHUS OF No 11 to 21 days shivering No maculopapular 
MALASIA headache on chest, ab 






domen. 










Roseolar, univer- 
sal, but mostly on 






PSEUDO- 









TYPHUS OF June to Aug. 12to 16 days Rapid Yes trunk and flanks 
SUMATRA Nov. to Jan. Fades slowly ; 
sometimes hemor 
rhagic 
LYMPHATIC Sudden or Yes Macular or ves 
PSEUDO- ? 6 to 10 days gradual but not icular 
always 


TYPHUS 







SHIP Any time Sudden but Resembles mild 
TYPHUS mostly About 10 days usually mild No endemic typhus 
summer 








EX-REDU- 
VIIDAE 
















REDUVIID Summer Fairly abrupt Yes Macular exuda- 
SCARLA- June and 5 to7 days initial symp- not well tive ; scarlatinoid 
TINOSIS July toms mild marked face-limbs chiefly 





*Vector uncertain. 
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DURATION 
FEVER 


10 to 14 days 
mostly 12 days 
Paratyphoid 
tvpe 


Exceptional 7 to 10 day 


Usually fatal 


7th to 9th day 


8 to 11 day 


10 to 14 day 
2d rise afte 
eruption 


8 to 14 days, 
low, irregular, 


1 
casion illy 


‘requent- 
late 


Yes; or dk 
lirium in fever may be 
even mild- low; 14 days 


est cases 


11 to 15 days: 
Frequent; typhoidal with 
rdelirium nervous svmp 
toms 


Lysis 


Verv ex Rapid 


ceptional \ lysis 


7 to 21 days Rapid 
mostly 10 lysis 
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fever Anderson probably anticipated 
Ricketts in observing the minute 
microgamic life that is causal of spot- 
ted fever, but he did not carry his 
observations to a practical conclusion. 

Howard Taylor Ricketts in 1909 
described minute intracellular organ- 
isms in spotted fever material, refer- 
ring to them as bodies that could be 
associated not only with spotted fever 
but also with the known vector of the 
disease, the tick Dermacentor ander- 
sont, and transmitted through the eggs 
of the latter from one generation to 
another.®? A year later, working with 
typhus fever material in Mexico, Rick- 
etts observed in typhus infected lice 
and in typhus material, intracellular 
organisms of a character similar to the 
bodies he had described in connection 
with spotted fever of the Rocky Moun- 
tains. Unfortunately his untimely 
death from typhus fever closed for him 
one of his major investigations. How- 
ever his work was taken up by Heg- 
ler and von Prowazek"® in connection 
with typhus, and by S. Burt Wolbach 
in connection with spotted fever of the 
Rocky Mountains.’ Von Prowazek, 
likewise dying of typhus fever, did not 
live to complete his studies, it becom- 
ing the good fortune of Sergent, Foley 
and Vialette, in 1914, to 
rickettsia peculiar solely to lice known 


describe 


to be venemous with typhus fever.'* 
They, however, cautiously refrained 
from claiming a proven etiogenic rela- 
tionship for these organisms. Two 
years later DeRocha-Lima confirmed 
these observations and claimed an eti- 
ologic role for the organism, which he 
named Rickettsia prowazeki. ** Sub- 


sequent studies made with a 


Pedicinus longiceps, and Macacus rhe- 


louse, 
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sus monkeys enabled Arkwright, 
Bacot and Duncan, in 1919, to state 
that the etiologic role of R. prowazeki 
for typhus was so circumstantial as to 
be all but proven, as the lice they were 
working with, normally not carriers 
of rickettsia, became infected with X. 
prowazeki when allowed to feed on 
monkeys suffering with typhus fe- 
ver.*? Weigl in the meantime having 
introduced the ingenious method of 
feeding lice by anus,** Atkin and Bacot, 
in 1922, proved that Pk. prowazeki de- 
veloped in Pedicinus longiceps after 
feeding on typhus infected monkeys 
and after rectal injections of blood 
from typhus cases, thereafter being 
able to cause typhus fever in mon- 
keys.*‘ The method of Weigl, em- 
ployed by Atkins and Bacot, was equiv- 
the culture medium 
defended by Wolbach in 
Since the equivalent fulfill- 


alent to living 
method 
1925.°° 
ment of Koch’s postulates by Atkins 
and Bacot, numerous studies have 
been carried out on FR. prowaseki, the 
Wolbach 


Kuezynski and_ his 


chief ones being by Weigl, 
and Schlesinger, 
coworkers,** and more recently those 
by Nagayo in the eye of the living 
guinea pig,’ and by Nigg and Land- 
steiner in tissue culture.*® 

Whether or not the organism re- 
covered from active typhus fever 
cases by Plotz, Olitzky and Baehr,’*™ 
is an anaerobically cultivatable form of 
R. prowazeki has never been definitely 
established, but the present weight of 
evidence is against such a supposi- 
tion.** 

Weil, in 1915, noted a fairly con- 


stant non-saprophytic occurrence 0! 
; _ 
yet another organism, a Proteus baci! 


lus (two strains, X: and X:) in con- 
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nection with active typhus fever cases. 
Although these strains of Proteus were 
agglutinated by high dilutions of sera 
from cases of typhus fever during the 
fastigium, it was early proved that 
neither strain was capable of producing 
typhus fever in non-immune labora- 
Also it was 
Haus- 


tory animals or in man. 


shown by Landsteiner and 


) 


mann,*® by Dorr and Pick,*® and by 
Mollers and Wolff,*' to be incapable 
of immunizing susceptible laboratory 
Thus 


strains to 


animals against typhus fever. 
the role of the Proteus X 
typhus fever was early recognized as 
being of unknown character despite 
the fact that Dienes*® recovered these 
organisms from the blood of typhus 
fever patients in 30 per cent of the 
cases which he examined. This rela 
tionship of Proteus X strains to typhus 
fever has not been clarified to date al- 


though Schultz*® and others have ex 
pressed the opinion that the body louse 
can and probably does more or less 
frequently inoculate man with other 
organisms simultaneously with — th: 
rickettsial infection. 

This brief résumé of the virus stud- 
ies on typhus fever will be closed by 
noting that a negative phase of the 
problem has been set forth by Brumpt, 
by Weigl, by Noguchi and others, who 


Have 


shown that non-pathogenic rick 


ettsias also occur in lice as in other 


1 
} 


hropods. These non-(typhus ) patho 


art 
all 


genic rickettsias of lice are for the pre- 
sent grouped under the name of KX. pe- 
diculi, and are believed to be identical 
with R. quintana and R. wolhynica, the 
trench the bi ly 


fever rickettsias of 


] 
louse. In regard to the other extra- 
cellular rickettsias from mallophaga, 


ete., Wolbach states that there is very 


little if any reason for regarding them 
as different 


from familiar bacteria. 
These organisms have been cultivated 
on blood agar media by Noller in 
1917,** and by Sikora in 1921.** 
Spotted fever of the Rocky Moun- 
tains was the second typhus-like dis- 
ease to be more conclusively associ- 
ated with rickettsia. This was accom- 


W olbach,?% Wol- 


bach and Schlesinger,’*? by pathologi- 


plished by and by 
cal studies, by comparative tick studies, 
and by proving tissue-plasma cultures 
of the organism to be virulent for spot- 
ted fever.’ The organism has also 


been cultivated 


1 


) by Kuezynski and 


by Otto, and has been found in spotted 
fever rabbit material by Connor,'*® by 
Nicholson, and by Reimann. Sub 


work on the virus has been by 


have, 


sequent 


Spencer’®® and Parker, who 


however, confined themselves to the 


immunological aspects of the virus 


Trench fever was the third rick 


ettsial disease to be placed on a reason- 


ably acceptable bacteriological basis.** 
accomplished by DBacot** in 
despite the 


1921 des 


the American 


previous report of 


Trench Fever Com 


mission which held to a filterable virus 


as the cause of trench fever.** Bacot’s 
observations, howeve r, await col firma 
ion 

Nagayo in 1926 was the first to state 


that tsutsugamushi disease was caused 


by an organism referable to the rick- 


ettsial group. Subsequent tissue cul 


ture studies by Ishiwara and Ogata,** 
employing the living rabbit testicle, and 
by Nagayo*®® employing the living rabbit 


eve, have established the etiologic re- 


hip of the organism which has 


imed Fk 


lations 


been n orientalis, Nagayo, 


1926. 
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As to fievre boutonneuse (exanthe- 
matic fever) P. Durand, Kuczynski, 
and Hohenadel stated in 1930 that they 
observed rickettsia bodies in the cu- 
taneous macules of the disease in man. 
Georges Blanc and J. Caminopetros 
reported, however, in 1932, that the 
virus of fiévre boutonneuse is filterable 
through the Chamberland candle Le. 

The other diseases of the typhus- 
spotted fever group, namely: Kumaun 
Tick Typhus, Tick-bite Fever of Na- 
tal, Inuga Fever, Guacarapa Fever, 
Scrub Typhus of Malasia, Pseudo-ty- 
phus of Sumatra, Lymphatic Pseudo- 
typhus of Queensland, Port Elizabeth 
Fever, Ross’s Rhodesian Fever, Ship 
Typhus, and Reduviid Scarlatinosis, 
have an unknown bacteriologic status. 

The rickettsial origin of endemic 
typhus has been recently more con- 
clusively demonstrated by Mooser and 
Dummer, who, in 1930, found rick- 
ettsia in the tunica vaginalis of guinea 
pigs infected with endemic typhus,** 
and by Pinkerton and Maxcy who 
found FR. prowazcki in vascular lesions 
in the brain of a man dead of endemic 
typhus (or spotted fever, eastern 
type).*° 

IMMUNOLOGY 


Apart from considerations resting 
upon the morphologic and cultural 
characteristics of the minute intracellu- 
lar organisms so definitely associated 
with the rickettsial group of diseases, 
there has been woven an extremely 
interesting and important web of evi- 
dence consisting of the serologic re- 
actions constantly proper, and more or 
less differentiating, to each of the dis- 
eases (or at least subgroups) of the 
tvphus-spotted fever group. In fact 


it is immunologicai rather than _bac- 
teriological evidence that confirms 
clinical evidence in the case of several 
of the tick borne typhus-like fevers. 

The immunologic studies that have 
been made in this group, for diag- 
nostic purposes, may be divided into 
animal inoculations (cross immunity 
tests) and bacterial agglutination re- 
The immunologic studies for 
and therapeutic pur- 


actions. 
prophylactic'***"° 
poses '**? have so far had to do only 
with typhus fever, and spotted fever 
of the Rocky Mountains. <A potent 
therapeutic serum or vaccine, available 
for man, has not yet been developed 
for any disease of this group. Prophy- 
lactically, however, the chemically at- 
tenuated virus vaccine for spotted 
fever of the Rocky Mountains, as de- 
veloped by Spencer and Parker, is of 
great value, and has recently been dis- 
cussed at length by the author.*** 

The cross immunity tests, utilizing 
guinea pigs chiefly, has been applied to 
distinguishing Rocky Mountain spot- 
ted fever from classical typhus fever,” 
endemic typhus, and tsutsugamushi 
disease, and in distinguishing classical 
typhus and endemic typhus from fievre 
boutonneuse. 

The agglutination tests depend upon 
furtherance of the observations of 
Weil and Felix*® that typhus serum 
agglutinates in high dilution a_ strain 
of proteus bacillus denominated /’ro- 
teus Xw (a variant of which is also 
referred to as the Warsaw strain) 
This, the Weil-Felix test, has been ex- 


tensively applied to all, or almost all 
of the diseases of the typhus-spotted 


fever group. It has been found strong- 
ly positive in some of the diseases 


is 


(classical typhus, tabardillo, Brill 





clas 
nar} 
R 
scr 
neu: 
Wa 


grou 
cord; 
to | 
tech1 
some 


' 
tions 
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Malasia, 
ship typhus of Toulon), moderately 


disease, ship typhus of and 


positive in others (Rocky Mountain 
spotted fever, fievre boutonneuse, “‘ty- 


phus”” in Kenya, and occasionally but 


rarely in Kumaun tick-typhus of In- 
still 
tsugamushi disease, scrub typhus of 
Malasia,**-**:**.< 


it is 


dia), and absent in others (tsu 
and pseudo-typhus of 


Sumatra‘*:7*) observable that 
agglutination occurs against a non-in 
dologenic strain of proteus called Pro- 
teus Nz, or the Kingsbury strain. Some 
authors have proposed to classify all 
of the fevers of the typhus-spotted 
fever group into two divisions on the 
basis of their reaction to the Warsaw 
or the Kingsbury strain, but such a 
classification seems to us to rest on too 
narrow a basis. 

Ross in Rhodesia has recently de- 
the 


neuse type that is negative for both the 


scribed a fever of fievre bouton- 


Warsaw and the Kingsbury strains.” 


PATHOLOGY 


The morbid anatomy and histopath- 
of the first known disease of this 
group were completely worked out, ac 


cording to the older standards, prior 


to 1910. Modern 


technic have, however, served to add 


refinements of 


somewhat to the pathological descrip 
tions that had given the older known 
liseases a universally recognized place 
In literature. Thus 


general medical 


+ 


or spotted fever of the Rocky Moun 


tans we may note the pathological 
studies of LeCount,** of Wolbach,''® of 
Reimann,'™' and of Lillie.22* For new 
er additions to the histopathology of 

fever we are chiefly tndebted 


Grzywo-Dabrowsky, Ceelen, Wol 
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bach, Todd and Palfrey,*® and to Da- 


Rocha-Lima and Montero,”*® with re- 
lated work by Zinsser, Mooser, Dum 
mer and Castaneda.*** The path 
and 
that 
\lountain 
The 


additions 


ology described by Pinkerton 


Maxcy™ was very probably not 


of typhus but of Rocky 


spotted fever eastern type. 


older work on typhus, with 


of their own observations, was re 

viewed by W. Grzywo-Dabrowsky in 

Virchow’s Archiv. (cexxv, 229) for 

1918, and by W. Ceelen in 1919 

rebn. der al ratn. wu path 
tsutsugamushi disease had 


been 


sing groups of Japanese investi 


quite actively studied 
groundwork of its 
ad become well ( 


With 


concepts relating 


overed 


1925 the introduction 


the newer to the 


typhus and spotted fevers, they were, 


by analogy, applied quickly to the study 
by Nagayo, 


f tsutsugamushi disease 


Ishiwara, and others 


ive not only abundant 
the rickettsial element 

» but have served to intro 

duce ocular and testicular inoculations 

as useful methods for 

studying the morphology 


With regard to the 


known 


new 


diseases we have to 


with respect to scarcely a one has there 


adequate beginning 
morbid anatomy 
Limited exceptions 
respect to fievre 
Durand, Ku 
ntly 


some histopathclogical 
with endemic typhus, par 


Sao Paulo strain*® and 
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the strain of the southern United 
States.778 

The lack, or virtual lack of mortal- 
ity in several of the less well known 
diseases, and the isolating circum- 
stances attending their locality of oc- 
currence, have undoubtedly served to 
restrict the opportunities for obtaining 
pathological material from these dis- 
eases. 

Zinsser, Mooser and 
have recently suggested the possible 


Castanada*® 


primitive unity of the diseases of this 
group. 

In concluding this nosologic synthe- 
sis it should again be emphasized that 
lack of sufficient knowledge of the 
lesser known diseases renders it im- 
possible to more than approximately 
indicate relationship at this time. Thus, 
while not attempting to predict, it is 
warrantable to surmise that inuga fever 
and tick-bite fever of Natal ( Pretorian 
ten day fever) may be one and the 
same disease. Likewise it may be 
shown that Kumaun tick-typhus of 
India may be merely a varietal strain 
of fiévre boutonneuse. It does seem, 
indeed, that Schtiffner’s pseudo-typhus 
of Sumatra is merely a clinical type of 
Japanese-Korean flood fever, and does 
not deserve to be catagoried as a sepa- 
rate entity. Before such problems can 
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be solved, the clinical analysis of much 
larger series of the lesser known dis- 
eases will need to be made equally as 
well as a study of the related bacterio- 
logical and immune serum reactions. 
Even as to the range of vectors con- 
cerned there is much uncertainty. For 
example, it is possible that tick-bite 
fever of Natal may be transmitted by 
mites as well as ticks, or possibly by 
mites alone. And as to the vector of 
scrub typhus of Malasia, the acarid 
nature of its vector is known only as 
a strong possibility rather than as a 
certainty. Also, from unpublished ob- 
servations of the author it seems that 
other arthropods than those mentioned 
are canable of inoculating man with 
disease of rickettsial nature. Thus a 
sufficiently full knowledge of the ty- 
nhus-spotted fever group will not be 
gained until time has afforded an op- 
portunity for correlating an abundance 
of observations such as those recentl) 
made by Garcia for guacarapa fever, 
byLaBier,’** by Spencer (mentioned 


by Parker'®?), by Kemp,*** by Too- 


mey,*° and by Reimann**! for spotted 


fever, and of the Italian and Greek 


observers concerning fiévre bouton- 


neuse in the Mediterranian countries 


of the Fast. 
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The Modern Hospital—Its Relationship to the 
Physician 


By BENJAMIN W. Back, 


HE Modern is the 


handmaiden of 
cine. It is the laboratory in which 


Hospital 

scientific medi 
medical science is advanced and medi 
cal 


1 


art perfected. In no other place 


ave those facilities been so well as 


sembled by which practitioners of 
modern medicine are able to give the 
patient efficient and satisfactory care 
The public has learned to regard hos 
pitals as places of hope and ameliora 
and to have confidence in them 


TI 


creased several fold in the past g 


ie number of hospital beds 
enera 


in this country. The public atti 


towards the care of illness in hos 
s has changed during this period 
hat it is now unusual for patients 
cared for in any other place, even 


when suffering with but minor com 


s. There are more than seven 


1 
+ 


ousand hospitals in the United States 
nd in them are employed six hundred 


hity thousand persons who care for 


twelve million patients each year. With 


heir vast investment in buildings, fur 


and expensive equipment, hos 


pitals have now taken their place in 


business. They were first estab- 


ine 
e ter 


for the care of the poor; la 


vere organized for the care of the 


San Francisco meeting of 


April 


nted at the 
College 


merican of Physicians, 


M.D., F 


56.9 


A.C.P.. Oakland, California 


The mutual interest between the hos 
pital and the physician demands from 


each a more thorough appreciation of 


the function of the physician and his 


| he hos 
fort to serve the physician, 
Unfortu 
to 


it 


im the patient 


attention 


and through | 


nately, too littl is given 
problems thi 

ind t fre 

»f view of the physi 
| not derstood 
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cost 


service to 
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performed 
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from patients 
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per cent from cash 


seventeel per cent 
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public supports hospi 
of this public support 
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accentuated 


ib 


public utilities, 1 1s 


because of the manner of their est 


lishment. 
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In the main, the 
hospitals is in reasonably efficient hands 
and business-like administration char- 
acterizes their management in America. 
Standardized methods found in fac- 


management of 


tories or automobile plants cannot well 
be expected. The care of a patient in 
a hospital still remains a special fea- 
ture with its individual problems al- 
ways predominating. Certain adminis- 
trative principles apply to hospitals as 
to other business organizations, but be- 
cause of the special service rendered in 
each case, no marked degree of stan- 
dardization may be expected and suc- 
cessful methods used in hotel opera- 
tions cannot well apply to hospital ad- 
ministration. 

The present financial situation is one 
of the most distressing problems for 
the future of hospitals. It is my pur- 
pose to discuss with you certain items 
which enter into the daily work in hos- 
pitals for the purpose of presenting to 
your attention and intelligent under- 
standing, some of the statements ‘made 
in ‘criticism of hospital costs and cer- 
tain methods which may be inaugu- 
rated with the hope of reducing such 
costs and at the same time maintaining 
a standard of service demanded by an 
intelligent public and required by the 
physician in charge of the patient. There 
is an average reduction in hospital oc- 
cupancy to about fifty-eight per cent of 
capacity with an average of forty-two 
per cent of the beds remaining unoc- 
cupied. This can not mean that we 
have too many hospital beds, nor that 
too liberal provisions have been made 
for the adequate care of the sick. 
Sooner or later when different condi- 
tions prevail, these empty beds will be 
needed; additional contributions will 
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make provision for a greater service to 
be rendered, During these periods of 
stress, increasing numbers of patients 
admitted to the hospital, who during 
normal times were well able to pay, 
have now found themselves without 
funds, thus creating a financial hard 
ship on the part of the hospital to meet 
the cost of an essential service which 
cannot be eliminated. Patients, too, that 
were able to pay liberally for such serv- 
ice under different conditions now turn 
a most critical eye to any per capita 
cost which increases their hospital bill 
Industry rearranges its budget when 
production is curtailed and unemploy- 
ment results. Curtailment in business 
followed by unemployment over any 
prolonged period of time means an in- 
creasingly greater amount of illness 
with increased demands to be expected 
upon hospital facilities. Hospitals as- 
sume an additional burden in order that 
the budgets in business shall balance, 
and even in spite of the fact that there 
is no known business reason why hos- 
pitals should assume an additional bur- 
den, it is safely predicted that they will 
not shirk their responsibilities towards 
this humane work even at the expense 
of great deficits. The public contributes 
funds for unemployment relief and 
provides for the victims of famine dis- 
aster and expects hospitals to carry in- 
creasing burdens at such times as these 
Patients cannot be turned away be- 
cause of lack of funds and the humani- 
tarian traditions together with the sup- 
port always given the hospital, requires 
the continuance of such service. 
Hospitals are taxed in the state and 
communities in which they are located, 
as a general thing throughout this 
country. They have begged to be re- 
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lieved from such burdens where relief 
might be expected. They own real es- 
tate and at times receive some revenue 
from it; they receive endowments, the 
income of which is used in the main 
for the relief of the poor, yet there is 
little response found when efforts are 
made to have the revision of law to 
permit hospitals doing charitable work 
to become tax free. Organized hospi- 
tals throughout the country have pre- 
sented their plea to legislative bodies 
material 


without any marked relief 


found. A much greater service could 
be expected to the public should this 
burden be no longer imposed upon 
them. An enlightened public conver- 
sant with these facts may be expected 
to be friendly to a tax free proposal if 
supported by those friendly to such a 
movement. Physicians may be ex- 
pected to find a new mutual interest 
because of their increasingly large 
charitable services, knowing the diffi- 
culties confronting the hospitals and 
the requirements demanded for the 
same standards of hospital care. 
Private practice now requires an in- 
vestment on the part of the physician 
to provide a technic in handling the 
This de- 


mands for his personal equipment an 


case never before available. 


investment capable of reduction should 
he make greater use of hospital equip- 
ment thereby supplementing his service 
to patients. The proposal that the hos- 
pital shall supply to the practitioner 
many of the services that he would 
otherwise have to supply from private 
investment, is meeting with public ap- 
proval and promises in its develop- 
ment, mutual advantages to the hos- 
pital, to the physician and to the pa- 
tient. All the facilities in the hospital 


ordinarily are used for the sick person 
demanding bed care, but for the office 
patient, the physician relies on his office 
personnel and equipment, or sends such 
patients to other practitioners or com- 
Should the hos- 


pital become the medical service center 


mercial laboratories. 


in the community, he has available the 
professional personnel and the scien- 
tific apparatus and also has contact 
with other physicians whose judgment 
or service he may need. The hospital 
gains through greater use of its facili- 
ties and the patient, it is felt by Dr. 
Rorem who advocates such a_ plan, 
would save time and expense, especial- 
ly when several consultations and pro- 


Were hospi- 


tal equipment utilized to a greater ex- 


cedures are necessary 


tent by the private practitioner, an op- 
portunity for some reduction in cost 
seems evident and as a rule, the hospi- 


tal facilities are usually never fully uti- 


1 1 


zed for inpatient care, or they may be 


readily expanded to absorb a much 
greater load. In some sections physi- 
cians are occupying offices in the hos- 
pital or in adjoining buildings with 
but limited office equipment required, 
as they utilize the facilities available in 
the hospital at a great advantage to 
themselves and to the patient they 
serve. 

Increase in service means an increase 
in cost, but on the other hand, it means 
shortened period of hospitalization, bet- 
ter results, and more lives saved. Dur- 
ing the past twenty-five years, the av- 
erage stay of a patient in the hospital 
has been reduced nearly three fold, 
while the number of deaths reported 
are fewer in the same _ proportion. 
Whatever cat 


cost of hospital care has been done and 


1 be done to decrease the 
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is being done in numerous ways, but 
it is unlikely that it is within the power 
of the hospital itself to reduce this cost 
to a degree beyond that which may be 
expected from intelligent, understand- 
ing, and full codperation of all of those 
who enter into the hospital and its ac- 
tivities. Any hospital administrator may 
call attention to numerous factors that 
increase the cost for caring for pa- 
tients. I would call your attention to 
certain suggestions that have come to 
include: (a) simpler hospital plans 
with less expensive construction; (b) 
the nursing service with proposals for 
certain changes which are of profes- 
sional interest; (c) the demand made 
for expensive equipment and elaborate 
proposals for research work, and (d) 
certain opportunities for savings of a 
minor nature having to do with the 
professional care of patients. 

Expensive institutions require vast 
sums to operate. Kooms provided for 
private care are increasingly more elab- 
orate and equipment necessary for effi- 
cient service is far beyond that pre- 
viously supplied. Well-equipped labor- 
atories in charge of highly skilled and 
expensive personnel must be prepared 
to do basal metabolic readings, blood 
chemistry examination, bacteriological, 
serological, physiological and biological 
tests as well as numerous others. Pa- 
tients expect to have a certain amount 
of necessary service and are willing, 
when able, to pay for it, but the per 
capita cost is increased unless due re- 
gard is given for the necessity of each 
service. 

It has been proposed that the cost 
of the needed hospital be reduced by 
constructing more cheaply with a simp- 
The ten- 


ler form of hospital plan. 
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dency now is to plan hospitals to in- 
clude security for patients with studied 
utility so as to permit reasonably eco- 
nomic administration. Were construc- 
tion costs reduced some of these ad 
mirable features would be lost, and 
Could 


a savings of as much as fifteen hundred 


the amount saved but trifling. 


dollars per bed be realized that would 
represent a savings in interest and de- 
preciation of but one hundred eighty 
dollars per reflect 
itself in saving to the patients during 


year, and would 
a twelve day stay of but about six 
dollars. This, for reduction of cost 
to the patient offers little by way of 
solution. 

The nursing service approximates 
twenty per cent of the total per capita 
cost and it has been charged that such 
service to private patients is too ex- 
pensive. Many feel that the hospital 
should supply the necessary nursing 
care, but most hospitals cannot supply 
the care demanded and live within the 
income under the present system 
Nursing service can no longer depend 
entirely upon student nurses as was 
once the case. Schools for nursing 
are in hospitals because there are pa- 
tients to be cared for and they can se- 
cure this care cheaper by having train- 
ing schools than they can without. If 
the maintenance of a training school 
costs the hospital more than the ser- 
vice of the pupil is worth, the school 
would no longer be a hospital problem, 
not because of lack of interest in edu- 
money. 


cation, but due to lack of 


Actual training of a student nurse 
rather than exploitation has been gen- 
erally accepted as a requirement in the 
best hospital schools. On the other 
hand, nurses far in excess of the de- 
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mand are being graduated each year, 
many with an education entirely inade- 
quate in competition with those better 
trained. Hospitals continue to run 
training schools as a source of profit; 
unless such is true, the private hos- 
pital cannot afford to operate training 
schools. Nursing educators are seri- 
ously applying such methods as may be 
at their command to eliminate schools 
with inferior educational standards and 
to encourage only those schools where 
traming of a high standard may Ix 
available to the young woman who 


matriculates. ‘The same methods are 
being applied for improving standards 
of nursing education as were applied 
years ago by the medical profession in 
its effort to improve’ educational 
standards in medical schools. 

Nursing schools of a high standard 
must receive sufficient financial support 
to maintain full time instructors and to 
allow students sufficient periods for 
lass work and hours for study. Maids 
ire provided in many hospitals to per 
form numerous household duties, in the 
past performed by students. This also 
requires the employment of more grad 
uate nurses which has increased the 
ost enormously and one may confi 
dently expect that the cost of hospital 
nursing service will increase rather than 
decrease. An active interest on the 
educators seems to 


part of nursing 


point to a new plan of nursing educa 


ion; the laboratory work and _ the 


+ 


teaching of basic sciences carried o1 


asa part of the public school system in 
junior colleges or universities, requir- 
ing of the hospital only the bedside 
caching. This would permit student 
lurses to provide a service comparable 


to that supplied by graduates and at 
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the same time would place the respon 
sibility of the basic scientific education 
on the school system, thus relieving 
hospitals maintaining good schools of 
this financial burden. 

The charge for graduate nursing 
service is not excessive. The acceptable 
graduate must be well prepared and 


have devoted years in preparation, 


after a reasonable basic education. She 
works conditions 


trying 


under very 
and on the average she is employed but 
about twenty-two days per month, and 
during the entire time she must main- 
tain a home as do other employed per 
sons. Her income is about fifteen hun- 
dred dollars or less annually, hardly 
comparable under normal conditions to 
many employed with much less prepa- 


Her services are indispensable, 


ration 


—~ 


her active years are short, and were it 


not for the satisfaction that comes 


from giving an altruistic service, she 


would not seek to remain in this field. 


Special nurses are often employed 


unnecessarily and their services con 
stitute a severe financial drain and in- 


crease the per capita cost in a manner 
that might be avoided 1f they were em- 
ployed only because of the professional 

patient, The Na 
Nursing Educa 
tion in a survey made on the need of 


studied 1892 


requirem« nt of the 


tional Committee on 


supplying special nurses, 


cases 1n whi h special nurses had been 
employed, This report states that the 
doctor in charge of the case urged a 
special nurse in but forty per cent of 


these cases; in thirty-three per cent 
a special nurse was ordered because the 
family desired a better service than 
that supplied by the hospital; in twen- 
tv-two per cent the patient demanded 


the special nurse because she felt that 
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the nursing service was inadequate ; the 
hospital suggested a special nurse in 
but three per cent of the cases and in 
two per cent a special nurse was pro- 
vided for no reason except that friends 
of the patient who had enjoyed hos- 
pital care had been so provided. 

A perfectly legitimate subject for 
discussion is just what constitutes ade- 
quate nursing care. The hospital must 











provide a service to cover reasonable 
demands, but that service which re- 
quires an additional burden for the 
hospital to carry, without materially 
meeting the real professional needs of 
the patient, should not add to the bur- 
The patient’s 







den of per capita cost. 
feelings must enter into any consider- 
ation of the subject. An agreement 
between the physician, the hospital and 
the patient, or her family, will at fre- 







quent intervals partially or entirely 
eliminate the demand for special 
nurses, when she is employed only to 
whims of 






satisfy the unreasonable 
someone. The charges for her services, 
when demanded for no good profes- 
sional reason mount with increasing 
criticism as a charge against the hos- 
pital when the institution is an inno- 
cent victim of a situation which de- 
velops without profit to it and with no 
need on the part of the patient. A 
necessary nursing service should be de- 
manded, but patients require protection 
in this hour of need against the neces- 
sity for paying for a special nurse when 
such care is not required. 

The advancement of medical science 
through research is generally accepted 
as a proper function of a modern hos- 
pital. The goal of such activity re- 
quires that we increase our effective 
knowledge in the interest of the pa- 
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tient and his prompt recovery. Due to 
advancements made through clinical 
research, miracles in the treatment of 
disease come daily within the experi- 
ence of all of us. When properly con- 
ducted and supervised, research pro- 
motes understanding of the underlying 
mechanism of disease and furnishes a 
better background for diagnosis and 
treatment. Clinical research stimulates 
better work on the part of the staff as 
it engenders an inquiring frame of 
mind. Generally it is recognized that 
effective clinical research can be car- 
ried out only in the hospital. 

The proper use of material already 
provided will supply a_ satisfactory 
basis for clinical studies not now used 
to full advantage. As most of the ele- 
ments required in any research prob- 
lem are usually supplied by the hospital 
itself, it would follow that a greater 
use might be made of the facilities 
found available in any well organized 
institution. Well kept records include 
a thorough history, the results of physi- 
cal examination, and the usual labora- 
tory studies on all patients admitted. 
Such records, while of value during 
the time the patient is under immediate 
care, become of increasingly greater 
value when they are effectively used 
as a basis for study and to draw con- 
clusions from a series of cases treated 
Records should be made easily ac- 
cessible to any member of the staff who 
desires to make a study of a series of 
cases and the record room may prove 
to be the incentive for conducting nu- 
merous further studies. A variety of 
clinical problems yet to be solved may 
be approached with no expense in- 
volved when effective use is made of 
the material already at hand. Such a 
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program would have the aggressive 
support of any hospital administration 
because of the actual accomplishment 
in better diagnosis and treatment, and 
the stimulation towards the completion 
of be:ter and more complete records. 
Any program mutually arranged would 
provide for the beginnings of clinical 
study; complete records easily acces- 
sible have effective use. 

Scientific enthusiasm is always a 
laudable quality in any member of the 
staff but it is not conducive to econo- 
my. Dr. Follansbee believes that, “the 
interesting case is an invitation to use 
all known tests applicable to it as 
check against the reported findings of 
others. The repetition of such tests 
during the hospital stay of the patient 
and the agreement of such tests with 
expected results are sources of intense 
satisfaction to the physician who has 
ordered such tests. The justification 
however for making repeated tests of 
no particular importance except to sat- 
isfy the clinician is in raising the stand 
ards of m flical inquiry and tending to 
stimulate additional studies which appl 
to patients suffering with similar dis 
ease, but repeated tests of such char 
acter can hardly be justified on any 
other ground.” A comparison of numer 


where expensivt 


ous “interesting cases” 


oratory investigations and other pro- 
cedures have been carried out might 
int the 
cedures, modified only as the problem 


way for standardized pro- 


changes, and provide an end result 
which justifies such an expensive pro- 
fram. 

Without any desire to give offense, I 
desire to refer to certain extravagances 
of visiting physicians which add to the 
per capita cost. Care here might result 
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in a savings covering numerous minor 


items which accumulate over a pe 
riod of years and tend to increase the 
cost of care to the patient or to the 
hospital. There are savings that may 
be made in the professional care with- 
out harm to the patient. They may 
not be large nor impressive, but to the 
patients who have difficulty in making 
payment for the expensive necessary 
service, they will be appreciated and 
where payment is not made by the pa- 
tient, the cost to the hospital is materi- 
al. According to Dr. Follansbee, “there 
are times when all the diagnostic facil- 
ities of the hospital and the acumen of 
make a 


the staff insufficient to 


diagnosis but there are other times 
when the diagnosis is so evident that 
expensive diagnostic procedures can 
merely be confirmative of what is al- 
ready know1 It is therefore, an ex 


and cost. A 


patient suffering from typical gallstone 


travagant 


unnecessary 
colic with a history of repeated attacks 
but otherwise normal on physical ex- 
amination, needs no intravenous dye or 
X-ray examination to make the proper 
diagnosis. Internes require that hos- 
be available in 
be taught all that 
It is questionable 


a hospital can teach 


whether they would not learn more 


and he re 


tific laboratory were displaced in cases 


self-reliant if the scien- 
such as the one mentioned, by the more 
consuming teaching of the art of his- 
tory taking and physical examining and 
the conclusions to be reached thereby. 

With the lure of modern advertising 
in the field of new preparations, physi- 
cians are confronted with a multitude 
of patented, copyrighted and proprie- 
The art of prescrib- 


tary remedies. 
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ing has almost gone out of fashion with 
the advent of detail men and _ their 
willingness to serve in providing stock 
preparations sold under attractive titles. 
Such remedies when they appear on 
the market are several times more ex- 
pensive and no more effective than 
remedies available in the United States 
Pharmacopeia. Recently a compari- 
son was made in a very well organized 
hospital to determine the comparative 
cost of drugs and standard prepara- 
tions listed, with similar proprietary 
preparations used because of the de- 
mand made by the staff and others con- 
cerned, It was found that a cost ap- 
proximately four times greater on the 
average was carried by the hospital for 
proprietary remedies supplied as 
against the standard preparations that 
might replace them. In another hos- 
pital with a three thousand dollar stock 
of standard preparations with no pro- 
prietaries listed, the cost of drugs per 
patient with an acute condition totals 
sixty-seven cents. Twenty-two cents 
of this was paid for biologics and but 
forty-five cents covered the necessary 
required medications. Attention to 
the remedies prescribed, the standards 
used and the copyrighted names found 
on the shelves in any hospital phar- 


vacy, will be of sufficient interest to 


the hospital and the physician to justify 
a further study. 

Routine prescribing of costly hyp- 
notics and sedatives night after night 
simpiy to satisfy a patient’s whim is 

Barbital and 
similar hypnotics are not habit torm- 
+} 


expensive and vicious. 
‘no drugs. but there ite oo Cee 
ing drugs, bul Ire 1s sucn a thing as 
a habit of not sleeping without the 
drug which develops in certain classes 


I 
of patients. Morphine sulphate is giv- 





en much too frequently in many hos- 
pitals, particularly those of the public 
type. It is quite possible without any 
injury to the patient to reduce the use 
of the morphine and its derivatives 
very materially with beneficial results 
to the patients and a decreasing cost 
for unnecessary expenditures. In one 
hospital with a very large emergency 
and surgical service handling patients 
with acute illnesses the total morphine 
use averages but six and one-half 
grains per day. ‘There is a deplorable 
waste of dressings, particularly in the 
accident service of any hospital. The 
house staff may be taught economy in 
the use of gauze, bandages, dressings, 
adhesive and in the use of drugs tor 
)ne-half — the 


routine prescribing. 


amount of bandage ordinarily used, 

properly applied, will hold the dressing 
in place better than twice the amount 
improperly applied. The hospital should 


supply abdominal pads of sufticient siz 


only and dressings should be adopted 
for use to the type of case hand 
These are matters of economical 


tice that demand our mutual 
Team work between the hospttal 


ministration and the staff is de 


upon the personalit f one 
enthusiasm, patience ess. 2 < 
itv al d tact « deve te ? 
and do wonders 1n anv institutio! Ss } 
a leader in a hospital is usua 

RS: ee Ee a eee rare 
superintendent and he fT 
1- 3797 a ew r . 
lavman or a protessi 
presents the rig ( s W 
attract the v 1S ¢ sions engag 
hospital work es S ' 
functionin g mac . 
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be decreased and often times entirely 
eliminated if the superintendent will 
apply his qualities of leadership and the 
visiting staff will pride themselves on 
their ability to effectively treat the pa- 
tient, demanding only the necessary 
service and requiring for the patient 
no extravagances which may be elim 
nated. 

There are many other problems 
which demand our attention but which 
may be only mentioned as a basis for 
mutual interest between the physician 
and the hospital, Hospitals are un 
justly criticized because of the increas 
ing costs and many times with no re 
sponsibility whatsoever. The entire 
cost of medical care including profes- 
sional services rendered by the physi 
cian, the care of the patient in the hos 
ital and the ability of people of mod 
erate means to pay for such services 
continue to challenge the best efforts 
of trained investigators in this field 
\s physicians interested in hospitals, 
we are confronted with the demand to 
supply to every person the necessary 
medical care at a cost within the power 


t the ordinary citizen to pay. Judge 


‘This great and rich nation is not 
kely to rest content until its citizens 
the country over receive the best pos 
ble care. To meet the tremendous 

lems of distributing medical set 

to a hundred million people, it is 
‘learly evident that charitable gifts will 
uffice. Either the state will have 
ke the responsibility, or repre 


ives of the general public must 


Rosen of New Orleans has said that, 


unite to find the best methods whereby 
people will get gor dd medical care ata 
fair price.” 

Medical practice both in the hospital 
and at home is definitely passing 
through a crisis from which it may be 
assumed that marked changes will re 
quire a readaptation to the times. From 
an editorial appearing in the March, 
1932, 


32, ANNALS OF INTERNAL MEDI 


CINE, I would conclude by quoting “It 
is a time for those who, by reason of 
ficial position or by reason of unusual 
1 


ie leaders of our protes 


ability, are t 
sion to put their minds together and 
help us to chart our course. It is not 
the time for reactionary impulsive 
action, impractical experiments, or 
challenging attitudes. We must be on 


guard against impractical panaceas 
which come either from within or from 
without the profession, and hope that 


no such panaceas will obtain le 


“Tt is not unlikely that there is t 
hange in the character 


and tvpe of medical practice in the next 


I 


gveneratio! \ variety of social move 
ments affecting medicine are under 
way | their development is not to 
be stopped. State medicine is edging 
tS way dis it to be entirely kept 
out. That concessions must be made, 
compromises accepted, must be recog 
ed the rank and file of the pro 
fess It will be the obligation ot 
our leaders ide, so far as they 
mav, these movements, and to advise 
u whe SLC CONnCEeSsi s eC ie ssal 
( ses ess 























Antony van Leeuwenhoek 


1632-1723 


By Cart V. WELLER, M.S., M.D., F.A.C.P., 


NTONY van Leeuwenhoek was 
born in the old Dutch city of 

Delft, on October 24th, 1632. 

For a number of years both before and 
after that 
prime importance were occurring in 


memorable date, events of 


the awakening scientific world. In that 
year William Harvey was fifty-four 
years old, and four years before that 
date Harvey had written in the dedi- 
cation of his E-rercitatio Anatomica de 
Motu Cordis et Sanguinis in Animali- 
bus, addressing the President and mem- 
bers of the Royal College of Physi- 
cians: “I have already and repeatedly 


presented you my _ learned friends, 


witl 


my new views of the motion and 
function of the heart, in my anatomical 
but for 


than nine years confirmed these views 


lectures ; having now more 


by multiplied demonstrations in your 


illustrated them by argu- 


freed them 


presence, 


ments, and from the ob- 
jections of the most learned and skill- 


ful anatomists, I at length yield to the 


requests, I might say entreaties, of 
many, and here present them for gen- 


eral consideration in this treatise. 
“* KX And as this book alone de- 
clares the blood to course and evolve 


by a new route, very different from the 


Presented at the Combined Memorial 
Meetir of the Research Clubs of the Uni 
versity of Michigan, 1932. 


in 


w 


Ann Arbor, Michigan 


ancient and beaten pathway trodden 
for so many ages, and illustrated by 
and distin- 


host of learned 


guished men, I was greatly afraid lest 


such a 
[I might be charged with presumption 
did I lay my work before the public 
at home, or send it beyond seas for 
impression, unless I had first proposed 
the subject 


conclusions 


to you, had confirmed its 


by ocular demonstrations 
in your presence, had replied to your 
doubts and objections, and secured the 
assent and support of our distinguished 
1628, was 


President.”’ And thus, in 


the truth in regard to the motion of 
blood. 
known. 


While 


in his early teens, an interesting 


the a circular motion, made 
Leeuwenhoek was yet a boy 
re- 
search club was in process of birth in 
Oxford. Wearied of arguments on re 
ligion, on state affairs and on the then 
current economic depression, a group 
of young men (their average age was 
but thirty-four) were holding weekly 
meetings, “sometimes at Dr. Goddard’s 


in 


lodgings, sometimes at the Mitre 

Wood Street hard by,” or at Dr. Pet 
ty’s lodgings “because of the con 
veniences we had there (being the 


house of an apothecary) to view, and 
id other like mat 
was occasion”. <A 


Natural 


of, drugs ar 


make use 


ters as there com 


mon interest in Philosophy 
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and a conviction that the truth was to 
be found by going to Nature and not 
in man-made canons bound this group 
together. John Wallis, later a mathe- 
matician of note, wrote that they con- 
to philosophical in- 


“e 


fined themselves 
quiries, and such as related thereunto; 
as Physick, Anatomy, Geometry, As- 
tronomy, Navigation, Staticks, Me- 
chanicks, and Natural Experiments”. 
Those interested in medical matters 
must have influenced decidedly the com- 
plexion of the entire group. With Rob- 
ert Boyle, Robert Hooke, Seth Ward 
and Matthew Wren, there were to be 
found among the medical group, the 
young anatomist, Christopher Wren; 
Thomas Willis, who was already inter- 
ested in the brain and nervous system ; 
Jonathan Goddard, whose name became 
coupled with his remedy, Goddard's 
drops; Francis Glisson, after whom 
the capsule of the liver is named; 
George Ent, intimate friend and execu- 
tor of Harvey; Charles Scarbrough, 
who was to attend Charles II in his 
last illness; William Petty, who was 
Physician to the 
Christopher 


Cromwell’s First 
Army in Ireland; and 
Merritt, who became the first custo- 
dian of the medical library which Har- 
vey gave 19 the College of Physicians. 

About 1858, the meetings of this 
research club ceased to be held in Ox- 
ford, for a number of its members had 
then moved to London; and, in 1662, 
Charles II bestowed upon the organi- 
zation a royal charter. Such was the 
conception and nativity of The Royal 
Society of London. 

Samuel Pepys, the diarist, happened 
to be present at Whitehall on January 
9, 1665, when The Royal Society re- 
ceived this charter, the King signing 


as ‘Founder’ and James, the Duke of 
York, as ‘Fellow’. Pepys wrote as a 
part of his entry for that date “Up and 
walked to Whitehall, it still being a 
brave frost, and I in perfect good 
health, blessed be God! In my way saw 
a woman that broke her thigh, in her 
heels slipping up with the frosty street. 
To the Duke, and there did our usual 
work. Here | saw The Royal Society 
bring their new book, wherein is nobly 
writ their charter and laws, and comes 
to be signed by the Duke of York as 
a Fellow; and all the Fellows’ hands 
are to be entered there, and lie as a 
monument; and the King hath put his 
with the word Founder.” 

The Curator of Experiments to The 
Royal Society during this period was 
Robert Hooke. 
mechanical, he was the inventive gen- 


Interested in all things 


ius of his age. He, himself, esti- 
mated his inventions at not fewer than 
a thousand. He was particularly in- 
terested in microscopy, and in 1665, 
only three years after The Royal So 
ciety had received its charter, [looke 
published his MJicrographia: or Some 
Physiological Descriptions of Minute 
Bodies Made by Magnifying Glasses 
With 
Thereupon. 
the name “cells’’ 
cork. This marks the beginning of 
knowledge of the cellular structure of 
Hooke used a condens- 


Observations and Inquiries 
In this book he applied 


to the structure of 


living things. 
ing system for increasing the light upon 
the object under investigation, and, ac- 
cording to his own account, his micro- 
scope had two or three lenses. Yet he 
recognized the fact that the simpler 


the optical system the better the il 


lumination and definition, for he wrote: 


se 


But whenever I had occasion to eX- 
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amine the small parts of a Body more 
accurately, I took out the middle Glass, 
and only made use of one Eye Glass 
with the Object Glass, for always the 
fewer the refractions are, the more 
bright and clear the Object appears. 
And therefore, ‘tis not to be doubted, 
but could we make a Microscope to 
have only one refraction, it would, 
ceteris paribus, far excel any other that 
had a greater number.” At that very 
time just such microscopes as Hlooke 
coveted were being made in Delft by 
the young Dutchman, then 33 years 
old, whose tercentenary we celebrate ! 


To him we must now turn our at- 
tention. 

Descended from a long line of Delft 
brewers, upon the death of his father, 
Philip Antony van Leeuwenhoek, the 
young Antony was sent away to school 
at Warmond, and later to Benthuizen 
where he was under the care of an 
uncle who then held some official po- 
sition. Presumably it was planned to 
have him follow his uncle’s career as 
an officeholder, but at the age of six- 
teen years he was put into a clothier’s 
establishment in Amsterdam where he 
made use of his special aptitude in 
elementary mathematics as bookkeeper 
and cashier. His work in the draper’s 
shop could not have continued for more 
than five or six years, for, at the age 
returned to 

Six years 


of twenty-two, he had 
Delft and 
later he secured appointment to the 
position of “Chamberlain of the Sher- 
iff” of Delft. 
in existence and in it 
W ynter-Blyth trans- 
“To open and 


was married. 


His commission is still 
his duties are 
clearly set forth, 
lated them as follows: 
shut the door of the chamber, both on 
tdinary and extraordinary days of 
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meeting; to show honor and respect 


to the councillors; to keep inviolate 
anything he might hear in the council 
chamber; to keep the chamber clean; 
to make the fires; also to preserve the 
and to do all 
good and faithful chamberlain should 
do.” In 


hoek was made janitor of the town hall. 


place from fire, that a 


short, Antony van Leeuwen 


This appointment gave him a small, 


He held this po 


and the 


but certain, income 


sition for thirty-nine years 


salary was paid him until his death 
\s Wynter-Blyth puts it, just 
Scots made their greatest poet an ex 
ciseman, so the Dutch their 
idle” 


Lee uw enh ek, 


‘as the 


made 
philosopher a be 
For 


broadening stream of 


and for the 
scientific knowl 
edge, this official appointment was of 
the greatest advantage. It permitted 


him to earn his living in about as 
simple and non-time-consuming a man- 
ner as could well be imagined. \We must 
believe that he attended to those sim- 
ple duties honestly and well, but they 
could not have engaged more than a 
time. At just 


to con- 


small fraction of his 


what period he commenced 
Struct microscopes and to make obser 
vations with them is not known, but it 
was certainly a number of years be- 
fore 1673 when, at the age of 41 years, 
he was first introduced to The Royal 
Society of London by Reinier de 
Graaf. This first communication can 


VIII, 


of the Philosophical Transactions and 


be found on page 6037, Volume 


it bears the title: “A specimen of some 


observations made by a Microscope 


contrived by Mr. Leeuwenhoek, con 
cerning Mould upon the skin, flesh, 
a the Sting of a Bee, etc.” From 


that time on, as will appear, the Dutch 
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microscopist became a frequent con- 
tributor. 

Kor Leeuwenhoek, a new explora- 
tion in the realm of the sub-visual 
meant first the construction of a new 
microscope, for so inconvenient and 
limited were the means provided for 
bringing the object to be observed into 
proper relationship to the lens that to 
a certain extent each instrument was 
constructed to serve a special purpose. 
These microscopes, which might better 
be called magnifying glasses, Leeuwen- 
hoek built entirely with his own hands. 


A 





C. V. Weller 


not simply a polished spherical globule 
of glass such as others had used, se- 
curely held between two plates. These 
were joined by several small rivets or 
screws, placed near the margin. The 
plates were of silver, gold or brass, and 
were pierced by a small opening, cor- 
responding to the position of the lens. 
Attached to these plates there was a 
small object table borne upon a moy- 
able screw and carrying also a smaller 
adjustable object holder to retain and 
move the object under examination, 


(Figure 2.) 
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Front and back views of a Leeuwenhoek microscope. 


The double convex lens 


is in position at d. At the points marked ¢ are six screws or rivets for holding the tw 


metal plates together. 
height of the object carrier, k. 
ments for altering the position of the object. 


For some of them he even extracted 
the silver from the ore himself. The 
lenses he likewise formed and polished, 
and therein lay his special skill. 
From his own descriptions, and from 
drawings prepared by others, it is 
known that practically all of the micro- 
scopes made by Leeuwenhoek consisted 
of a very small double convex lens, 


The handle, a, carries also a threaded screw, g, for varying the 
This, in turn, bears the object holder, i, with arrange- 


Our knowledge of the microscopes 
made by Leeuwenhoek comes largely 
from two sources. He _ bequeathed 
twenty-six of them to The Royal 5So- 
ciety, and these, although no longer 
known to exist, were described and il- 
lustrated by Baker in his book Emp/oy- 
ment for the Microscope, London, 
1753. At a visual distance of eight 
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inches from the lens, these gave magni- 
fications ranging from 40 to 160 times 
However, a Leeuwenhoek microscope 
in Utrecht was found to magnify 270 
fold. 

Harting described the auction cata 
logue of Leeuwenhoek’s microscopes 
as they were put up for sale on May 
29, 1747. In this catalogue it is set 
forth that left no 
than 247 complete microscopes, many 


Leeuwenhoek less 


with an object to be viewed still in po 
172 


mounted between plates, a total of 419 


sition; also additional lenses 


Three of these lenses were of 
( Amersfoorte 


lenses, 
rock crystal Diaman 
ten). ‘Two microscopes were said to 
have two lenses and one three, from 
which it has been assumed that I.eeu 
use of doublet and 


wenhoek made 


triplet lenses. It is probable, however, 
that these were instruments with two 
and three simple lenses mounted at as 


many separate openings. Of the group 


included in this sale, 160 had silver 
plates for mounting the lens, and three 
had plates of gold. The remainder 


were of brass. The catalogue gave the 
names of the purchasers, who were all 
Dutch. Yet, in 1858, 
mented upon the extreme scarcity of 
van Leeuwenhoek microscopes in Hol- 


Harting com 


land. (This should furnish the basis 
for an intriguing quest for the collec- 
tor. ) 

\lthough Hooke made use of a con- 
lensing system in order to increase the 
illumination of the object, there is no 
evidence that Leeuwenhoek employed 
such a device. His microscopes were 
made to be held in the hand, directed 
toward the source of light. In 1689, 
however, he described for The Royal 


Society a perforated mirror with a lens 
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at the orifice which would increase the 
amount of light incident upon the ob- 
ject which was being viewed. 

With 


|.eeuwenhoek examined, described and 


such instruments as these, 


drew those natural objects which at 


tracted his interest and for which he 


could devise the means of inspection 


through his magnifiers, Sometimes 


special apparatus had to be contrived 


for holding immobile, and yet alive, 


such material as tadpoles and eels. For 


observation of the circulation he used 


a special stand provided with per 


forated plates for the insertion of glass 


tubes to contain the living subject. 


The auction catalogue to which refer 
ence has already been made listed eight 


such special stands of silver and four 


of brass. An illustrator of some fifty 
years ago has supplied the tube and 
its imprisoned occupant, and this ap 
paratus has been reconstructed in fac 
simile 

lhe objects chosen by this adven 
turer in the unknown were of the most 
diverse nature. The sequence of his 
investigations seems to indicate a lack 
of any systematic pursuit. Yet we must 
that 


dynamic curiosity, for he 


bear in mind l.eeuwenhoek was 
driven by 
was viewing that which never before 
had been seen by the human eye. It 
mattered not whether the object of his 
inspection might be inanimate or ani 
mate, animal or vegetable, native or the 
cift of some merchant returning from 
a distant land, if it did but offer an as 
vet unknown morphology awaiting de- 
scription. For human authority he 
cared not at all The views of his pred 
but 
he sought truth in Nature, and if oth- 


seldom concerned him, 


ecessors 


ers denied, the accuracy of his observa- 
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tions, Nature was again the court to 
which to appeal. 

Thus we find among the subjects in- 
vestigated by Leeuwenhoek an extraor- 
dinary The compiled 
by Richardson are sufficiently complete 
to indicate the range, and I follow his 


variety. lists 


grouping in part. 

Animals of different kinds: Ani- 
malcules in water of various sorts and 
in infusions ; the ant ; cantharides ;coch- 
ineal; various fish; the flea; the fly; 
the frog; the liver fluke of sheep; the 
gnat; locust; louse; maggots; milli- 
peds; mites; sea and fresh-water mus- 
sels; the scorpion; shrimp; silkworm; 
snails ; spiders ; tadpoles ; the viper, and 
its poison; the weevil, or corn beetle; 
and the whale. 

Special structures and functions of 
animals: Acids in the stomach, and 
their part in digestion; the blood, its 
globules, its minute circulation, its co- 
agulation, and the frequency of its 
course from the heart; the structure 
of bones ; the brain of various animals; 
the eye and its crystalline lens; the 
visual organs in the eyes of the silk- 
worm moth, of a beetle and of a 
shrimp; the optic nerves of the fly; 
feathers of birds and the scales of in- 
sects; muscle fibers; the generation of 
animals, with refutation of spontane- 
ous generation; the spermatozoa of 
many species ; hair ; the structure of the 
heart in various species ; the intestines, 
their membranes and vessels ; the struc- 
ture of nerves; epithelial cells of the 
lining membrane of the mouth; the 
structure of the spleen; and the coat- 
ing upon the tongue in fevers. 

The structure of plants and of vege- 
table products: The ash tree; the 
beech; ebony wood; elm timber; fir 
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timber ; willow ; boxwood; the barks of 
various trees; the cocoa tree and nut; 
coffee; corn stored in granaries; cot- 
ton; the structure and production of 
oak galls ; excrescences on thistles and 
on willow leaves; the hop; the lime 
tree; various spices, including mace, 
pepper, nutmeg, and sage; the nettle; 
the root of pareira brava; Peruvian 
bark ; peat ; the periwinkle ; rushes and 
their formation; the seeds of various 
trees and plants, including tobacco ; the 
nature and properties of tea, vinegar, 
and wheat. 

It is evident that there are but few 
fields of modern microscopical investi- 
gation in which the researcher need 
not have knowledge of the work of 
leeuwenhoek if he would know the 
firstlings of his subject. Yet Leeuwen- 
hoek was an uneducated man. Aside 
from his knowledge of elementary 
mathematics his experiences at school 
had little or no influence upon his 
work, He spoke, read and wrote Dutch, 
but he knew no other language. Nei- 
ther did he travel. There is no indi- 
cation that he ever addressed a scien- 
tific society or in any manner set forth 
his discoveries in public address. Yet 
as his fame grew, he was visited by 
his contemporaries in scientific investt- 
gation and by various royal person- 
ages, including Peter the Great of Rus- 
sia and Queen Mary of England. Tc 
Queen Mary he gave a pair of his 
microscopes of the same sort as those 
which he later devised to The Royal 
Society, of which, in 1680, he had been 
elected a Fellow (not a Correspond- 
ing Member as is sometimes stated) 
He never attended a meeting of Th 
Royal Society and yet became its most 


prolific contributor. To it his discov- 
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eries were imparted by letters, per- 
haps as many as three hundred and 


seventy-five communications in all, in- 
cluding the various lesser explanatory 
The 


French Academy of Sciences, of which 


notes and answers to queries. 


he was elected a Corresponding Mem- 
ber in 1697, received twenty-six let- 


t 


ters, and still others were written to 


individuals. While Leeuwenhoek was 
yet living, collections of his letters ap- 
peared from time to time but there 
were some which were not included in 
such compilations. In 1798-1801, Sam- 
uel Hoole published a two volume col- 
lection of the letters of Leeuwenhoek, 
consisting of selections concerning 
over one hundred and fifty topics. All 
male 


reference to the repre ductive 


cells and to the generation of animals, 


comprising the most numerous and 
probably the most valuable group of 
papers was omitted, apparently on the 
ground of indelicacy. 

The temptation to quote extensively 
from the letters of Leeuwenhoek is 
indeed great, but only a few selections 

n be made. Unfortunately, some of 
the simple homely quality of the origi- 


nal Dutch is lost in the translations. 


CocHINEAL 


Leeuwenhoek had communicated to 
The Royal Society in 1691, an account 
of the mode of preparation of cochi- 
neal grains, as he had had it from an 
old Spaniard who had lived many years 
in the West Indies. In 1704, he ex- 
amined this dye stuff microscopically, 
and reported his findings in a long let- 


ter from which the following are ex- 
cerpts 
pt 


“A merchant of Amsterdam writes, that 


impossible, and altogether incredible 


that the drug called cochineal should be, 
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as | have 


animal endued with 


asserted, flies, or any sort of 


wings, head or feet; 


not only if we consider the vast number of 


them that are brought in every fleet from 
America; for you will find that two of the 
largest of these particles, eight of the 
middling sort, and twenty of the smallest, 
scarcely weigh a gold grain; so that in a 
them, at a medium of large and 
small, one may count 102,400 particles; now 

i fleet that brings 200,000 pounds of this 
drug, what a vast number of animals there 
Besides, says he, where can you 


find men enough, who at the proper time of 


he year shall catch these insects, and dis 
ember ¢ individual by pulling off its 
m V Individua Vy pulling o its 
head, legs and wings, etc - so that he con 
cludes that cochineal must needs be a fruit, 
r the excrescence of some kind of plant. 
Though I am convinced that cochineal 
thing else but the trunk or hinder part 


ture, and was persuaded also 
animals, like 


changed into flies, 


that the cochineal other in 
ects from worms, are 
satisfaction, I have renewed 
my imquiries upon this subject, and in so 
doing I find reason to reject some of my 


rmer positions, being now fully convinced 


that the cochineal animals are not produced 
m worms, but at once bring forth their 
\\ ke Css 
* * ’ ' + * * 
Ni f her satisfaction, I took 
several particles « this same _ cochineal, 
[figure 3] both of the largest and smallest, 


dissected them, I found that they 
bellies, 
ne that was exceeding small. Having opened 
some of the largest trunks, and separated the 
eggs, which I took out of their bodies, and 


id all eggs in their excepting only 


counted them, I judged that there were 


above 200: and having observed several of 


with my microscope, I could perceive 


} 


not only a membrane or shell on most of 


them, but als animalculum of an oval 


shape included in the said shell, and almost 


as large as the shell that contained it, which 


seemed at first very surprising, and almost 


incredible in so small a species of fly as the 


cochineal, till by a very nice and long in 


quiry I was fully satisfied, that it was really 


an animalculum that lay within it. I pur- 


sued this operation with so good success, 
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that I not only separated the egg-shell from 
the animalculum but in some of them I 
could perceive their legs also orderly folded 
up against their body, and could separate 
them from it, especially in such as were 
full grown; nay, in some I even discovered 
the several joints of the legs, and thus in 
the space of two days I saw the legs of 
100 animalcula, many of which in my hand- 
ling were broken off, and lay by themselves.” 


DESCRIPTION OF A I,OUSE I*EEDING 
1674 


“Having formerly spoken of the louse, 
her sting, etc., I cannot here omit to say 
something of what I have seen within that 
creature. I have several times put a hungry 
louse upon my hand, to observe her draw- 
ing blood from thence, and the subsequent 
motion of her body which was thus: The 
louse having fixed her sting in the skin, 
and now drawing blood, the blood passes 
to the fore part of the head in a fine stream, 
and then it falls into a larger round place, 
which I take to be filled with air. This 
large room being, as to its fore part, filled 
about half full with blood, then propels its 
blood backward, and the air forward again; 
and this is continued with great quickness, 
while the louse is drawing the blood; except 
that at times she stops a little, as if she were 
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tired and recollects herself; a motion like 
that, it seems, which is in the mouth oi 
a sucking infant: from thence the blood 
passes in a fine stream into the midst oi 
her head, that being also a large round 
place, where it has the same motion. Hen 
it passes in a subtile stream to the breast 
and thence into a gut, which goes to tl 
hindmost part of the body, and with 

curvity bends a little upwards again. In 
the breast and gut the blood is, without 
intermission, moved with great force, and 
especially in the gut; and that with such 
strong beatings downward, and with such 
a retrocourse and contraction of the gut 
that a curious eye cannot but admire that 
motion. In the upper part of the crooked 
ascending gut, which is very straight [i.c., 
narrow], now and then a little blood crowds 
through, which returns not back, and here 
I presume is a little valve: the blood, that 
is thrust through here, stands still, and soon 
receives another nature, becoming of 

watery colour; and in this watery liquor there 
appear some blackish sandy particles, hay 
ing a confused motion, which grow in size 
and being grown as large as sand is to our 


eve, the said particles join themselves cl 


and firm together, as it were in one mass 
and then shoot down to the anus, carrying 


with them, in case the louse have much 





Fic. 3. 


Drawings by Leeuwenhoek to illustrate the anatomy of the cochineal insect. Figut 


ures 


7 to 15 deal with this subject, all except the first showing stages of the embryos which he 


found in the body of the adult female. 
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blood in her body, a little aqueous blood. 
These excreted particles appear like the 
excrement of a silk-worm.” 


THE First PROTOZOOLOGY AND THE 
First BACTERIOLOGY 


Dobell wrote of Leeuwenhoek as the 
first of the protozoologists and ex- 
pressed himself as fully satisfied that 

successful effort had ever been made 
to refute that 
minute living things which he discov- 


contention. In the 


ered in so many homely sources, Leeu- 
wenhoek evidently took great delight. 
He designated them by terms which 
‘little 


‘beasties’, or ‘little creatures’, as if he 


can be translated animals’, 
had a tender feeling towards them. 
Perhaps he felt the fundamental bio- 
logical unity of all living things. At 
any rate, he that 
smallest of them must have an internal 


reasoned even the 
morphological organization like that of 
the larger animals. Thus he was led 
to speculate, with detailed mathemati- 
cal calculations, upon such hypotheti- 
cal possibilities as the probable size of 
the blood capillaries in minute unicellu- 
lar organisms. 

| select for quotation here Leeuwen- 
hoek’s description of one of the minute 
forms of life which, in 1675, he saw 
“in rain water, which had stood but a 
few days in a new earthen pot, glazed 
blue within”, This is the first descrip- 
tion of | orticella. An abridged version 
f this letter appears in the Philoso- 
phical ‘Transactions of ‘The Royal So- 
ciety for 1677; but I use Dobell’s trans- 
lation which not only is more complete 
but also strives to catch the flavor of 
the original Dutch. 

“Ot the first sort of creatures that I dis 
covered in this water, I saw, after divers 
bservations, that the bodies consisted of 
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5, 6, 7, or 8 very clear globules, but without 


being able to discern any membrane or 
that held 
in which they 
little animals moved themselves, they 
times little 


wreath of 


these globules together, or 
When these 


some 


1 
Skin 


were inclosed. 


stuck out two horns [optical 


section of the cilia round the 


peristome], which were continually moved, 


fashion of a horse’s ears. The 
little 


roundish, 


after the 


part between thes« horns was flat, 


their body else being save only 
that it ran somewhat to a point at the hinder 
end; at had a tail, near four 


and looking 


micro 


which end it 

g as the whole body, 
through my 
At the 
a pellet, of the 
the body; and this 


viewed 


as a spider’s web end of this 


there was bigness ot 
one of the globules of 
tail I could not perceive to be used by them 
water. 


for their movements in clear 


hese little 


very 
animals were the most wretched 
creatures that I have ever seen; for when, 
with the pellet, they did but encounter any 
particles or little filaments (of which there 
especially if it hath but 
they stuck 
stretched 
struggle, by 


their tail 


are many in water! 
stor d 


them; and then 


some days), entangled in 
their body into 


in oval, and did strongly ex- 


tending themselves, to get loose ; 
whereby their whole body then sprang back 
toward the 


pellet of the tail, and their tails 
then coiled up serpent-wise, after the fashion 
of a copper or iron wire that, having been 
stick, and then 
This 


extension and contraction of the 


wound close about a round 
taken off, 
motion of 
tail continued; and I have seen several hun 


little 


retains all its windings. 


dred of these animals, caught fast 


by one another in a few filaments, lying 


within the compass of a coarse grain of 


sand.” 

In the same letter Leeuwenhoek 
wrote of other sorts of living creatures 
which were so small that he was not 
able to give them a definite figure. The 
larger forms he demonstrated to spec 
tators, but of the smallest he wrote that 
they were not seen by others for he 
saw them by another microscope which 
he reserved for himself alone. These 
smallest forms were probably bacteria. 
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Then, in 1684, he wrote to The Royal 
Society as follows: 









“Though my teeth are kept usually very 
clean, yet when I view them in a magnify- 
ing mirror, I find growing between them a 
little white matter, as thick as wetted flour: 
in this substance, though I could not per- 
ceive any motion, I judged there might prob- 
ably be living creatures. I therefore took 
some of this flour, and mixed it either with 
pure rain water wherein were no animals, 
or else with some of my spittle, having no 
animals nor air bubbles to cause a motion in 
it; and then to my great surprize perceived 
that the aforesaid matter contained very 
many small living animals, which moved 
themselves very strangely. The largest sort 
were not numerous, but their motion strong 
and nimble, darting themselves through the 
water or spittle, as a jack or pike does 
through the water. The second sort spun 
about like a top, and were more in number 
than the first. In the third sort I could not 
well distinguish the figure, for sometimes it 
seemed to be an oval, and other times a circle: 
these were exceedingly small, and so swift, 
that I can compare them to nothing better 
than a swarm of flies or gnats, flying and 
turning among each other in a small space. 
* * * * The number of these animals in the 
scurf of a man’s teeth are so many, that I 
believe they exceed the number of men in 
a kingdom. For on the examination of a 
small parcel of it, no thicker than a horse- 
hair, I found so many living animals in it, 
that I guess there might have been 1,000 
in a quantity of matter no larger than 
the one-hundred part of a sand [grain].” 































Of the many ingenious controls 
which Leeuwenhoek devised, bearing 
upon the question of origin and survi- 
val of protozoa and bacteria, no de- 
scription can be given. With his in- 
fusions of pepper, ginger, and nut- 
megs; his search of waters from vari- 
ous sources and after various periods 
of storage; his comparisons of the 
living creatures in the deposits between 
the much washed teeth of ladies of his 
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acquaintance and from the neglected 
teeth of old topers; his personal ex- 
periences with mouth washings with 
strong vinegar and hot coffee, he 
learned much of the life and possibility 
of survival of these minute forms, 
Thus he is justly placed by de Kruif 
as “the first of the Microbe Hunters 


SPERMATOZOA 


Many of the letters of Leeuwen- 
hoek dealt with the male reproductive 
cells, which he observed in numerous 
species. His first letter on this subject 
was dated November, 1677, and was 
published in the Philosophical Trans- 
actions for 1679. In this he makes it 
clear that he first saw spermatozoa at 
the suggestion of Johan Ham who had 
discovered them while a student at 
Arnheim. Ham never published his 
Priority of description 
At this 


observations. 
then rests with Leeuwenhoek. 
time, also, he described for the first 
time the crystals of spermine phos- 
phate. Urged by the Secretary of The 
Royal Society to extend his observa- 
tions, he sent on March 18, 1678, draw- 
ings of the animalcules which he ob- 
served in the seminal fluids of the dog 
and rabbit, and by 1683 Leeuwenhoek 
had examined the seminal animalcules 
in almost all classes of animals and had 
substituted the theory of generation ¢* 
animalculo for that of ex ovo. Some 
believed that he had discovered the 
homunculus of Paracelsus but in a let- 
ter published in 1699 he stated em- 
phatically that he had never seen the 
semblance of the human form in the 
structure of the spermatozoon. State- 
ments of various biographers to the 
contrary are due to a curious error. 
[Leeuwenhoek had accepted seriously 4 
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communication which was 


Dalenpatius, and 


certain 


falsely signed re- 


peated the imaginary cuts of the prac 


tical joker, who was its author, in com 
upon it. These 


the 


menting adversely 


crude figures showed spermatic 


homunculus in the act of bursting forth 
from its investing membrane. Due, 
in part, to an error in placing thes« 


figures, it was assumed that they 


opinion, 
He 


did believe, however, that he had dis 


represented Leeuwenhoek’s 


whereas the contrary was the case. 
tinguished sexual differences between 
spermatozoa, and suggested that they 
might be able to reproduce themselves 
as do other minute animals, but if so, 
the small stage must be passed through 
very rapidly for they were found to 


be all of approximately the same size. 


THe CIRCULATION OF THE BLoop 


Harvey had described and proved 
the existence of Mal- 
pighi had discovered the capillaries, but 
the 


a circulation ; 


Leeuwenhoek was the first to see 
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What manner of man was this whose _ the knowledge of the superiority of his 
interests covered so wide a range and knowledge, Leeuwenhoek was above all 
who found something new wherever else an overwhelmingly accurate man. 

Se - h ee a” . , 3 a : Phe 
he searched? By his works, his many When, in 1723, and at the age of nine- 
letters and certain extant portraits we ty-one years, Leeuwenhoek was on his 

s re him. ‘nlearned in the . . ge 
ast judge him. Unlearned ” deathbed, he called to him his friend, 
scholastic sense, but by no means il- . , 
; tiie z Johannes Hoogvliet, and asked him to 
literate; an  obstinately persistent ; 

’ . translate two more letters into Latin 
searcher who never knew defeat; in- ae ae AN 
' ) and send them to The Royal Society. 
tellectually honest in that he described : 





on : They were received posthumousl\ U 
faithfully that which he saw, and care- - I oe 
, a . P . . Thus A vy Vi lLeeuwe ‘k Was 0 
fully differentiated from it that which hus Antony van Leeuwenhoek wa lel 
= - e r ° - ¢ fF , pnt - “ar ~ _ cei’ 
he thought; stubborn; selfish, for he !0r more than fifty years a searcher 
. . . . ~ - > - ¢ - ¥ ro + rs 
reserved certain lenses and certain tor truth. He had a protound re Spe { ’ 
a ‘ i Mie . . . ° 1,Cel 
methods for himself alone; sensitive, for .\uthority, but for him Authority bi 
. ° am ° , " ( 1 
but at the same time self-satisfied in was vested only in Nature. 
tnere 
" ; whic 
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THE TERCENTENARY OF 
ANTONY VAN LEEUIVTENHOEK 


month of this issue the scientific world 
celebrates the three hundredth anni 


versary of the birth of Antony vai 


Leeuwenhoek. The phrase, “the sci 
entific world,” is used advisedly for 
there are few branches of 


science 
which do not owe much to the insati 
ble curiosity of this honest Dutcel 
in. Particularly do the microscopists 
lam him for their own, the bacteri 
logists, 


protozoologists, and = micr 


phytologists; but the physiologists, 





Cs ribed by 


chemists, and crystallographers lik 


wise have a claim. A fuller apprecia- 
tion than the editorial columns permit 
is published as the final article in this 


Issue. 


PRIMARY CARCINOMA OF THE 
LUNG IN THE MINERS OF 
IOACHIMSTAL 
ditorial reference has been made 
the ANNALS! to the accumulating 

idence that radio-activity may be 


Important extrinsic factor in the eti 


of cancer. Attention was called 
he radio-activity of the ore in the 
't-quoted Schneeberg mines, in whic! 
miners have been known to sutfet 


peculiar degree from pulmonar) 


} 


se since this Berg! 


1} 
rankheit was 
Agricola in 1500 It is 


well established that this illness 


On the twenty-fourth day of the 


Editorials 


ccurrel 


loacl 


until 


mst 


R OOO inl 


hemi 
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in this village was observed by Pir- 
chan in 1926. period 
(1929-1930) covered by the investiga- 


tion quoted, 19 miners died, of whom 


During the 


ten belonged to the active staff and 
nine were pensioners. Upon these it 
was possible to make postmortem ex- 
Nine 
proved to have cancer of the lungs. 

As in the similar situation in the 


aminations in but 13. cases. 


Schneeberg mines the etiological fact- 
tor, the cancerogenic agent, has not 
been determined with certainty. These 
mines have in common the presence of 
arsenic compounds, some of which are 
volatile and are found in the air of 
the mines. Chemical analyses of hu- 
man tissues have failed to show arsen- 
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ic, but this evidence is not conclusive 
As to the content of radium emanation 
in the air of the three pits now being 
worked at Joachimstal, the conditions 
are very similar to those in the Schnee 
berg district. In various levels and at 
various times there is a great quanti 
tative difference, ranging from 4 to 52 
mache units, which corresponds close 
ly with values up to 50 maché units 
as determined in the Schneeberg 
mines, Although yet unproved, radi 
um emanation, exerting a cumulative 
effect when inspired for a period ot 
years, must be considered the most 
probable extrinsic etiological factor 

the primary carcinoma of the lungs in 


these miners 
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The Chief: Remarks to the First Graduat- 
ing Class of the Medical Department of 
Duke University on the Occasion of the 
Planting of a Sprig of Ivy from 13, Nor- 
ham Gardens. By Wiittam §S. THAYER, 
M.D. (New Jr. Med., 1932, 
cevii, 563-570.) 

Not to abstract—for it would be little less 
than sacrilege for the abstractor to mar the 


England 


unity of this delightfully informal address 
—but to call attention to its very existence 
and place of publication is the purpose of 
this reference. All of that great host who 
hold Osler in loving memory through close 
association with him, and the still greater 
host of those inspired by his life and works 
will read and reread this brilliant appre- 
ciation, packed with reminiscences, by one 
who can say: “For to us who were close 
to him during the last thirty years of his 
life, he will always stand out a figure apart 


from most other men.” 


Cysts of the Dysentery-Producing Enda 
eha Histolytica in a Baltimore Dog. Bi 
Justin ANprEws. (Am. Jr. Trop. Med 
1932, xii, 401-404.) 

A wire-haired fox terrier, born and reared 
near Baltimore, became ill when about six 
months old and passed gelatinous, string) 
mucus-containing stools which were occa 
sionally diarrheic. In the simple smears 
from the stool, two types of amebic tropli 
zoites were found, from the general appeat 
ance of which a tentative diagnosis of /inda 
moeba histolytica and I. coli was made. Sub 


sequent examination of the stained smears 
showed in addition, both eight- and four 
nucleated cysts, in all respects resembling 
the cysts of these two amebae respectivel) 
The finding of cysts of E. histolytica 


naturally infected dog is apparently 4 


unique observation. If the identification + 
the organism was correctly made, it means 


that this dog was a carrier and constituted 
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an available reservoir for pathogenic amebic 


infection in man and dogs. 


Lawrence-Moon-Biedl Syndrome. By Wu 
LIAM ANTHONY Reiiiy, A.B., M.D., and 


Hans Lisser, A.B., M.D., ( Endocrinology, 


> 


1932, xvi, 338-357.) 

[wo certain and two doubtful cases ot 
the Lawrence-Moon-Biedl syndrome are re 
ported, and are combined with 73 acceptable 
cases from the literature in a tabular anal) 
sis of this extremely interesting complex 
[he six cardinal symptoms—obesity, genital 


dystrophy, retinitis pigmentosa, mental de 
ficiency, polydactylism, and familial occur 
rence—are by no means all invariably pres 
ent Such obesity, genital 


dystrophy, and retinitis pigmentosa; obesit 


groupings as 


mental deficiency, and retinitis pigmentosa; 
and retinitis and 
Unless the complete syndrom: 


polydactylism, are et 
countered. 
s present, familial occurrence is necessary 
for positive diagnosis. In the reported cases 
there are 25 with complete findings. Some 
authors have found symptomatic improve 
ment on endocrine replacement therapy, us 
ing various combinations of thyroid with 
pituitary and ovarian extracts. The obesity 
and the mental retardation have been 
relieved to varying degrees by such manage 
ment. Two of the cases reported in this 
paper have responded well to endocrine 
therapy. Loss of weight, increased anima 
tion, and definite improvement in vision have 
occurred. 

Effect of Carbon Arc Irradiation on th 
Goiter-Productng Substance in Plants. By 
Bruce WessteEr. (Proc. Soc. Exp. Biol 
and Med., 1932, xxix, 1070-1072.) 
Freshly harvested cabbage from a source 

which had previously been shown to pro- 

duce active goitrogenic plants, was finely 
divided, spread out in thin layers, and irradi 

ated with a carbon arc for 20 minutes at a 

distance of 50 cm. This cabbage was then 

fed to normal rabbits in quantities yielding 

0 calories per kilo per day. Unirradiated 

cabbage from the same source was fed in 

equivalent amounts to a similar series of rab- 
bits as a control. All rabbits used in the 
subcutaneously 


experiment were injected 


with 5 mgm. of potassium iodide one week 


} 


prior to beginning the feeding experiment, 


to msure complete involution of their thy- 
oid glands. When these animals were killed 
at the end of the experiment, it was found 
that the thyroids of those receiving irradi 


ated hashed cabbage had an average weight 
f 554 men while those of the same num 
er ot animals in the control series, which 
had received non-irradiated hashed cabbage, 
veighed 248 mgm. when averaged. Thus it 
irradiation in 


appears tl it carpon arc 


creases the goiter-producing power of cab 


bage, probably through a photochemical re 
action leading to the formation of the gol 
trogenic substance 
Cultures of Leukemic Blood Leucocytes. By 
MILA PIERCE, M 1) { Arch Path., 1932 
xiv, 295-322 
By a modification of the Maximow method 
f tissue culture the white blood cells from 
number of patients with leukemia were 
cultured These cultures were observed in 
the living ndition, also fixed at six hour 


intervals or less during the first 24 hours, 
ir intervals or less after that 
time After fixation in Zenker’s solution 
plus formaldehyde, they were embedded in 
celloidin, serially sectioned and stained with 
a hematoxylin-eosin-azure II solution. Two 
patients with chronic myelogenous, one with 
hronic lymphatic, three with myveloblastic, 
and one with acute lymphatic, leukemia 
turnished the white blood cells upon the 


cultures of which detailed observations were 


made and reported in this paper In the 
myeloblastic types, myelocytes, 


fibroblast-like cells, 


myeloid and 
polyblasts, monocytes 
and hemocytoblasts developed in the cul 


1 


tures. In the chronic lymphatic type, a few 
monocytes, many polyblasts and fibroblast 
like cells appeared, although many of the ex 
planted cells remained unchanged. In _ the 
acute lymphatic type, monocytes, polyblasts, 
fibroblast-like cells and epithelioid cells de 
veloped in large numbers, as well as hemo- 
cytoblasts morphologically identical with 
those found in lymphnodes and bone mar- 
row. The unitarian view of the formation 
of blood cells, that is, that the hemocytoblast 
or large lymphocyte of the blood and lym- 
phatic tissue is endowed with pluripotential- 


ity as to development, is the theory which 
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gains the most support from this investiga- 


tion. 


Duodenal Ulcer Following Skin Burns. By 
Joun H. Firzcrpson, M.D. (Northwest 
Medicine, 1932, xxxi, 427-430.) 
Fitzgibbon reviews the literature of duo- 

denal ulcer subsequent to cutaneous burns. 

This condition was first described by Dupuy- 

tren in 1832. Since then many examples 

have been reported but almost all have been 
fatal cases, discovered, or at least verified, 
at the autopsy table. The author’s two 
cases both recovered. In the first, symp- 
toms of duodenal ulcer appeared in the sec- 
ond week after receiving severe burns of the 
head, neck, and forearms. A few weeks later 
there was severe bleeding as shown by tarry 
stools. X-ray examination showed slight 
distortion of the duodenal cap, which has 
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since disappeared. The Sippy treatment was 
rigidly observed for over a year, and re 
covery has been complete. The second pa- 
tient also was burned about the upper part 
of the body, but the diagnosis of ulcer was 
not made until about five and one-half months 
after the injury. There was then a dis 
torted duodenal cap. 
agement there has been progressive improve 


Under medical mat 


ment. The author considers that this con 


dition is much more common than has been 
supposed, and that ulceration with symptoms 
of moderate severity may be overlooked be- 
cause of the absence of hemorrhage or per- 
foration. The accumulation and _ stud 
of cases of this group have significant im 
the medicolegal 


portance in determining 


status of duodenal ulceration following 


burns. 


Reviews 


The Sign of Babinski: A Study of the Evo- 
lution of Cortical Dominance in Primates. 
By Joun F. Furron, Sterling Professor 
of Physiology in the Yale University 
School of Medicine, and ALLEN D. KEL- 
LER, Professor of Physiology and Pharma- 
cology in the School of Medicine, Univer- 

Alabama. 165 pages, 65 illustra- 

tions. Charles C. Thomas, Springfield, 

Ill., and Baltimore, Md. 1932. Price $5.00 


sity of 


postpaid. 

The preface explains the publication of a 
monograph on an “isolated neurological 
sign” and thus disarms criticism on_ that 
score. The book is divided into six chap- 
ters, an appendix and a bibliography. Bab- 
inski’s original description of the reflex sign 
known by his name is followed in order by 
a study of the plantar reflex signs in the 
monkey, the baboon, the gibbon, and the 
chimpanzee under normal circumstances and 
in conditions of operative experimentation. 
Then is considered the evolution of cortical 
dominance, while the appendix deals briefly 
with the general procedures of anesthesia, 
electro-surgical methods 


surgical technic, 


and surgical aftercare. The various experi 
mental protocols are reported with faithful 
detail. There 
entire research was planned not only with 
an eye to the elucidation of the problem un- 
der immediate investigation but also wit! 
a mind open to seize upon such data as may 
be of value in solving a variety of related 
neurological problems. Each experiment 1s 
briefly summarized at the beginning of it 


protocol, which makes it possible to read 


s 


with a greater appreciation. The illustra 
tions are plentiful and serve their purpose 
Some may wish that the authors had 
latitude in 


well. 


allowed themselves a_ greater 


theoretical aspects of the 


discussing the 
problems involved, but, after all, the pr 
sentation and summarizing of objective data 


must be the sine qua non. Some of. the 


experimental findings could as well have beet 
related to the vexed clinical problem of t! 
as to the syndrome de 


C 
“diffuse scleroses” 
scribed by Little. 

have a definite appeal to investigators ™ 


This monograph should 


clinical and experimental neurology and 1 


neuropathologists. H. G. 
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Diseases of the Coronary Arteries (Myo- 


carditis). By Don C. Surron, M.S., M.D., 


Professor of Medicine, North 
western University; Attending 

Cook County Hospital; Chief, 
Follow-up Clinic, Cook County Hospital, 
Haro.p Luera, Ph.D., 
Instructor of Physiology, 
Chicago. 164 
pages, 42 illustrations, and 3 color plates 
C. V. Mosby 1932 


Price, $5.00. 


\ssociate 
Cardiac 


Chicago; and 
M.D., Formerly 
Northwestern University, 


Company, St. Louis, 
In the first chapter of this work, entitled 


“Symptomatology”, an excellent discussion 
is presented covering not only the symptoms 
of disease of the coronary arteries, but also 
the possible etiological factors in acute con 
ditions and the mechanism of the production 
of symptoms in angina pectoris Experi 
mental evidences and clinical examples art 


given to emphasize the various points made 


There is also a discussion of differential 
diagnosis. The latter part of the chapter 
deals with coronary thrombosis and myo 


cardial infarction. These subjects are cov 


ered concisely, omitting little if anything ot 


clinical importance concerning them. The 


second chapter discusses the physical find 


ings in the arteriosclerotic heart including a 


moderately long discourse on the electro 


cardiograms of the various types of heart 


block. In chapter III a short résumé of the 
anatomy of the heart with regard to its 
blood supply is given. Special emphasis is 


placed on the existence of anastomoses 


among the vessels of the heart which in 


crease in number with age and thereby en 
certain 


myocardium to withstand 


In chapter IV there is 


able the 
vascular accidents. 
a discussion of the pathology of the coronary 
vessels and the resultant myocardial changes 
authors are quoted 


The opinions of many 


concerning the nature of these changes, their 


etiology, etc. The fifth chapter deals with 


the physiology and pharmacology of | the 
coronary ar eries. The first part discusses 
In some detail the experimental procedure 
used in studying the flow of blood through 


these vessels and the effects of various physi 
lewis 


upon the 


including nervous control 
The latter 


takes up the effect of certain drugs on the 


pre cesses 


rate of flow. portion 


coronary blood flow as determined from ani 


Physician, 


589 


mal experiments lhe final chapter is de 


voted to therapy and gives in a clear, con- 


cise manner the latest information on the use 


of drugs, rest, diet, etc., in the treatment of 


disease of the coronary arteries. This work 


1s well written throughout and should be 
of value to the medical student in his clini 
physician 


B.M.H 


cal years and to the practicing 


Phystolog f Bacteria By Ortro RAHN, 
Bacteriology, Cornell Univer 
York 438 


Son and Co., 


Professor of 
Sitv, Itha¢ 5 New 


Blakiston’s 


pages, 42 


illustrations P 


Inc., 1012 Walnut St., Philadelphia, Pa., 
1932. Price, $6.00 net 
It is to be emphasized that Physiology of 


Bacteria by Rahn is not a text in bacteri 


ology. It is above all a study in physiology 
In the words of the preface, “It is an at 
tempt to co-ordinate the various simplest 
functions of life, to study each function in 


self and in its effects upon the other fun 
The main topics considered are En 
Supply of th 
Death 


The method of development of the subject 


Catabolism, Energy 


Cell, Growth, and the Mechanism of 


is logical, giving experimental evidence and 
applying mathematical analyses to the data 
obtained \s indicated, only the most fun 


damental lite-phenomena are investigated, 


and so similar are such life-processes in all 


protoplasm that the results are in a measure 


applicable even to man Well written and 


well printed, this book should interest the 
advanced students in both physiology and 
bacteriology Careful reading of this book 


and appraisal of its mathematical analyses 


will prove a useful exercise for workers in 


biometric studies in general: To all of these 


“oy n) 11] 
groups it can be Tully 


recommended 


he Lt Pe fant Vothe H ma , By 
\.B., M.D., Profes 
Harvard Medical 


Boston Ly 


FrepERICK C. IRvID 
{ Obstetrics, 
School; Visiting Obstetrician, 


r-in Hospital. 203 pages, 26 illustrations 


ing 
Houghton Mifflin Company, Boston and 
New York The Riverside Press, Cam 
bridge 1932. Price $1.75 


mother finds 


WI! ile the ave rage 
Bulletins 


expectant 


the Government adequate, 


small book is, of course, much more com 


Sa 


—— 
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plete and should provide an answer for most 
of her questions. The subject matter is 
presented in a concise manner but nothing 
is slighted and the illustrations, too, are 
entirely suitable. There is one point that 
should be brought up to date, as Dr. Irving 
has given the old-fashioned method of diaper 
folding! From the title of the book the 
chapter on evolution and heredity was a bit 
unexpected, but if the reader has no previous 
knowledge of biology she will learn much of 
interest to her, and will enjoy the clear ex- 
position of Mendel’s Law, even though it is 
too late to profit by this newly acquired 
knowledge. The expectant mother will find 
it altogether worth reading. One can for- 
give what seems to be a rather unnecessary 
beckoning of the attention toward the vari- 
ous toxemias of pregnancy including 
eclampsia—the mother’s doctor should watch 
out for these—when the emphatically re- 
assuring pronouncement denying all signifi- 
cance to maternal impressions and prenatal 
culture is reached in the final pages. 
R.C.W. 


Behavior Aspects of Child Conduct. By 
EstHer Lorinc RicHarps, B.A., M.D., 
D.Sc., Associate Professor of Psychiatry, 
Johns Hopkins School of Medicine; Phys- 
ician-in-Charge of Dispensary, Henry 
Phipps Psychiatric Clinic, Johns Hopkins 
Hospital: With a Foreword by AboLF 
Meyer. 299 pages. The Macmillan Com- 
pany, New York City, 1932. Price, $2.50. 
From a rich experience and unusual op- 

portunities has developed this sensible book 

on the behavior problems of children and 
adolescents. It is characterized by sympa- 
thetic treatment and by the common sense 
simplicity of presentation. It is entirely 
free from the sonorous nomenclature which 


constitutes the professional jargon of s 
much of the day’s applied psychology. This 
book should be familiar to every pediatri 
cian, neurologist, and general practitioner 
to whom parents come with problems oi 
“badness” in children. Throughout, _ thx 
medical aspects are given adequate weight 
Numerous well chosen case histories add in 
terest and promote understanding. Some 
passages approach the epigrammatic: “Bet 
ter chickenpox and blasphemy than a child 
established in habits of selfishness inevitably 
associated with being solitary in all his 
ways.” (See also quotation on page 541.) 


Die Klinik des Diabetes mellitus im Kindes- 
alter [Diabetes Mellitus tn Childhood}. 
By Privatdozent Dr. F. Fretse and Dr. 
J. M. Janr. 
lungen aus der Kinderheilkunde und ihren 


(Reprinted from Abhand- 


Grenzgebieten, Heft 30.) 57 pages, sev 

eral text figures and two folding tables 

S. Karger, Karlstrasse 39, Berlin, Ger 

many. 1932. Price in paper, M. 4.80 

As the title states this monograph treats 
of the clinical aspects of juvenile diabetes 
mellitus. About 20 pages are devoted to the 
metabolism of the diabetic, the significance 
of protein, fat and carbohydrate for the dia- 
betic organism, and the action of insulin 
Further sections deal with the practical ap- 
plication of these principles in diagnosis, 
with consideration of hereditary and consti- 
tutional etiological factors, and with man- 
agement. Under the latter heading the pro- 
cedures indicated in the presence of intec- 
tion and in those cases seen in coma or in a 
state of hypoglycemia are described. Dis 
cussion of the results to be expected from 
treatment, the prognosis, and a short bibli 
ography conclude the article. 
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College News Notes 


Acknowledgement is made of the follow 
ing gifts to the College Library of publica 
tions by members: 

Dr. H. Sheridan Baketel 

sey City, N. J—1 reprint; 

Dr. William C. Boeck (Fellow), Los An 

geles, Calif.—1l reprint; 

Dr. Grafton Tyler 

Washington, D. C.—1 

Dr Edward E. Cornwall 

Brooklyn, N. Y.—3 


Gr yidstein 


(Fellow), Je r 


Brown (Fellow) 

reprint ; 

(Fellow 

reprints ; 

Dr. Hyman I. ( Associate 
Camden, N. J.—1 reprint; 

Dr. Edgar M. Green 
Pa.—1 reprint; 

Dr. John M. Higgins (Associate), Sayre, 
Pa.—1 
cm, 5. 4. 
1 reprint; 
Dr. Oliver T. 

Haven, Conn.—1 reprint; 
Dr. Norman Strauss (Associate), 
York, N. Y¥.—2 reprints; 


(Fellow), 


(Fellow), Easton, 


reprint ; 
Kamp (Fellow), Casper, Wye 
Ne W 


Osborne (Fellow), 


New 
Dr. Douglas Brown Castle 
Point, N. Y.—1 reprint; 
C. Lydon Harrell (Fellow), Norfolk, 
Va.—4 reprints; 
Dr. George H. Hoxie (Fellow), Kansas 
City, Mo.—l1 reprint; 
Dr. S. J. McClendon 
Diego, Calif. 
Dr. Martin J. 
clair, N. J. 


(Associate), San 
5 reprints; 
Synnott (Fellow), 
-1 reprint. 


Mont 


\ paper on “Treatment of Pneumonia in 
Childhood” was presented before the Brad 
County Medical 
Pa., July 26, 1932, by Dr. 
Donnell (Fellow), Clinical 
Pediatrics at Georgetown University, Wash- 
ington, D. C. 


Society at Towanda, 
William F. O' 


Professor ot 


Dr. Sinclair Luton (Fellow), St. Louis 
delivered a paper entitled “The Clinical Us« 
before the recent meeting of 


State Medical 


of Digitalis”, 


the Missouri Association. 


Dr. Louis Faugeres Bishop (Fellow), and 


Dr. Louis Faugeres Bishop, Jr. (Fellow), 


New York City, had published in the June 


International Clinics a paper on “Subacute 


Racterial Endocarditis’, with a colored 


drawing as a frontispiece, and with other 


llustrations 
On August 1, 1932, Dr. Ralph deBallard 
Clarke, (Fellow), Meriden, 


auspices of the State 


Conn., under the 


Commis 


transferred 


Tuberculosis 


ion of Connecticut was from 
Undercliff Sanatorium at Meriden to a more 
enlarged field at Laurel 


Shelton, Conn 


diversified and 


Heights Sanatorium at 


W ilkes- 
County 


(Fellow), 


Luzerne 


Dr. R R 
Barre, Pa., 
Medical Society, 


Problems” 


Janjigian 
addressed the 
September 7, 1932, on 
“Transfusion 

Dr. C. Ray Lounsberry (Fellow), San 
Dieg Calit, has been elected president ot 
the staff of the Scripps Memorial Hospital 
Millen, 


Jenkins 


(Fellow), 
Health for 


Guy G. Lunsford 
Ga., Commissioner of 

appointed from the 
Medical 


Georgia, on a Committee to 
Maternal Deaths and 


County, was recently 
Association of 
“Study the 


Mor 


First District, by the 


Cause of Infant 
tality” 

The Jenkins County 
sent Dr 


Health re 
Williamson 


tuberculosis con 


Board of 


cently Lunsford to 


County, Tenn., to observe 


trol work being done there. 


Farnell (Fellow), Chair 


Welfare Commission for 


Dr Frede ric J 
Public 


Rhode 


man of the 
the State of 
an article entitled, “Development of 
Health in Childhood”, 
Daily, 


author of 
Mental 
which appeared in the 


1932. 


Island, is the 


United States August 6, 


Dr. Curran Pope (Associate), Louisville 


Ky., read a paper on “Personal Observa 
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tion upon Pyretotherapy, or Fever Treat- 
ment” before the Louisville Society of Medi- 
cine during July. Dr. Pope also read a 
paper entitled, “Clinical Studies in Pyre- 
thotherapy, or Fever Treatment” before the 
summer meeting of the Muldraugh District 
Medical Society at Lebanon, Ky., August 
11, 1932. 





Dr. Burt R. Shurley (Fellow), Detroit, 
Mich., in recognition of his service in the 
American Expeditionary Forces at Base 
Hospital No. 36, has been cited to receive 
the “Order of the Purple Heart”. 

Dr. Russell Richardson (Fellow), Phila- 
delphia, is a member of the staff in charge 
of clinic service of the George S. Cox Medi- 
cal Institute for Research and Diabetes at 
the University of Pennsylvania Hospital. 
The Cox Institute was opened March 18, 
1932. 


Dr. Cyril N. H. Long, formerly Associ- 
ate Professor of Medical Research, McGill 
University Faculty of Medicine, Montreal, 
has been appointed Director of the Institute. 

Dr. Harry L. Arnold (Fellow), Honolulu, 
Hawaii, contributed the chapters on the 
“Physiology of Respiration”, ‘Pathological 
Physiology of the Thorax”, “The Role of 
X-ray in Thoracic Surgery”, and “Thera- 
peutic Pneumothorax”’, in “Surgery of the 
Chest” by Dr. George F. Straub. 

Dr. Collins H. Johnston (Fellow) of 
Grand Rapids, Michigan, delivered an ad- 
dress on the Life of Robert Koch, to 300 
nurses of Grand Rapids recently. 





Dr. William H. Gordon (Fellow), De- 
troit, Michigan, Hancock 
County Medical Society at Hancock, Michi- 
gan, on September 7, 1932, speaking on the 


addressed the 


topic, “Agranulocytosis”. 


Dr. J. A. Myers (Fellow), Minneapolis, 
Minn., addressed the joint meeting of the 
Mississippi Valley Conference on Tubercu- 
losis and Mississippi Valley Sanatorium As- 
sociation, September 12 to 14, 1932, held at 
Indianapolis, Ind., on “Tuberculosis Infec- 
tion”, “Relationship of Tuberculous Child- 
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hood Infection to the Adult Type of Tuber 
culosis” and “Tuberculosis As a ’Teen Age 
Problem: The Challenge of High School 
Teachers and Teacher Training Schools”. 
Dr. Arnold S. Anderson (Associate), St 
Paul, Minn., also addressed the above meet 
ing on “Tuberculosis Among Nurses”. 
Dr. Myers also spoke before the Eleventh 
Annual Meeting of the West Virginia Tu 
berculosis and Health Association, Septem 
ber 6-7, 1932, held at Elkins, W. Va., on 
“Tracing Tuberculosis to Its Source”. 
Dr. William H. Walsh (Fellow), Chi 
cago, Ill., presented two papers at the Thir 
ty-Fourth Annual Convention of the Ameri 
can Hospital Association in Detroit, Sep 
tember 12 to 16, on “The Relation of the 
Source of Capital Investment Funds to the 
Cost of Hospitalization” and “Hospital 
Planning and Construction 
Procedures to Assure Economy and Efh 


Preliminary 


These will be published in the 1932 


ciency’. 
Transactions of the American Hospital As 
sociation. 

Dr. Salvatore Lojacono (Fellow), Mar 
quette, Mich., was elected President of the 
Michigan Sanitorium Association at its 
recent meeting held during August, 1932 

Dr. Leon T. LeWald (Fellow), New 
York, N. Y., read a paper on “Congenital 
Absence of Superior Orbital Wall Assoc1 
ated with Pulsating Exophthalmos; Report 
of Four Cases (Lantern and Motion Pic- 
ture Demonstration)”, before the meeting 
of the American Roentgen Ray Society im 
Detroit, September 29, 1932. 

Dr. Albert S. Hyman (Fellow), New 
York, N. Y., addressed the American Con 
gress of Physical Therapy on 
7, 1932, at the meeting held in New York 
City; his subject being, “Electrocard 
graphic Control of Diathermic Therapy in 
Coronary Thrombosis and Angina Pectoris” 


September 


The paper was discussed by Dr. A. E. Par- 
sonnet (Fellow), Newark, N. J., and Dr 
Louis F. Bishop (Fellow), New York, N. Y 

Dr. Hyman was also recently elected Sec 
retary of the Harlem Medical Association 
of New York, one of the oldest medical so- 


cieties of the country. 
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DR. EDWIN MASSIE BELL 

It is with deep regret that announce 
the death 
Doctor 
sell, which occurred Saturday, 
\ugust 20, 
Memorial Hospital, Danville, Pennsyl- 


ment is made of from 


hbronchopneumonia, of Edwin 
Massie 
at George F. Geisinger 
vania. 

Doctor Bell 
North Carolinia, October 27, 1897, the 


_and Elizabeth Massie 


was born at Lenoir, 
son of Edwin L 
Bell. 


at the Greenbrier Military Academy, 


His early education was obtained 


Lewisburg, West Virginia. He received 
his bachelor’s degree from Washington 
and Lee University, Lexington, Vir- 
ginia, and graduated from the Medical 
School of the University of Pennsyl- 
1922. 


vania, in He served in several 


hospitals in Philadelphia during the 


next several years and later became 
Chief Resident at the Episcopal Hos 
pital in Philadelphia. In 1925, tuber- 
culosis developed and he came to De- 
Pennsyl- 


vitt’s Camp at Allenwood, 


vania. After a period of rest and re 
cuperation, Doctor Bell was appointed 
an Associate Physician on the Staff of 
Devitt’s Camp. 

Doctor Bell was an ideal physician, 
having not only a marvelous insight 
and understanding of medicine, but also 
of the minds and hearts of his patients 
and people generally. He possessed 
the rare faculty of immediately creat 
ing a feeling of confidence and security 
in the minds of his patients, and in 
their personal problems of life was a 
sympathetic and helpful counsellor. 
He possessed rare qualities of friend- 
ship and it 


never gave up a friend. 


him that he 
His brilliant 


was said of 


IRIES 


cheerfulness, and lovable 


qualities endeared 


Staff and to hundreds of 


personality , 


him to his associ- 


ates on the 
patients and friends. His philosophy 


was that no situation in life was im 


and his ability to create a 
outlook on 


of his patients suffering with tubercu- 


possible " 


rational life in the minds 
one of his most marvelous 


\lthough 


Bell’s life was comparatively short, it 


losis Was 


accomplishments Doctor 


is certain that he accomplished in a 


few years what it ofttimes takes other 
men a lifetime. 

\met 
Na 


and 


Dr. Bell Was a member oft the 
Medical the 
Tuberculosis 


ican Association, of 


tional Association, 

an Associate in the American College 

of Physicians. 
(Furnished by WiLuiAm’ Devitt, 


Mw., F.AC.P., 


Vania. ) 


\llenwood, Pennsyl 


DR. CHARLES JOSEPH 
DURAND 


{ Kel 


sudden 


Dr. Charles Durand 


low ), Colfax, California, died 


Joseph 


ly, July 6, 1932, following an opera 


tion for hernia; aged forty-five years 
Dr. Durand was born in Coaticook, 
His preliminary 


Hvya 


Hyacynthe, 


Province of Quebec. 
education was obtained at St 
cynthe’s Seminary, St 
Quebec, He graduated from the Med 
ical Department of Laval University. 


1911. 


he moved 


uebec, in Shortly after gradu- 


ation to California because 


of tuberculosis. For eighteen vears he 


was associated with the Colfax school 
Colfax, Cali 


\ssistant 


for the Tuberculous at 


fornia, having served as 
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Medical Director for the past fifteen 
years. 

Dr. Durand was a Past President of 
the Placer County Medical Society, 
Past President of the California 
Northern District Medical Society, a 
member of the California Academy of 
Medicine, a member of the California 
Medical Association, a Fellow of the 
American Medical Association and a 
member of the National Tuberculosis 
Association. 
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At the time of his death he was 
Medical Health Officer for Colfax, 
Examining Physician for many years 
for the Placer Union High School at 
Auburn, California, and Associate 
Secretary-Treasurer of the 
County Medical Society. He had been 
a Fellow of the American College of 
Physicians since 1931. 

(Furnished by Ropert A. PEERs, 
M.D., C.M., F.A.C.P., Colfax, Cali- 


fornia. ) 


Placer 





The November Issue of the Annals of 
Internal Medicine 


Fungus Infections of the Central Nervous System 


WALTER FREEMAN 


Errors in the Diagnosis of Jaundice: Observations Based on 533 Cases Verified by Opera- 


tion or Necropsy 


GeEorGE B. EUSTERMAN 
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